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ABSTRACT 


One of the problems facing educators over the years has been that 
of the child who fails to acquire facility in the process of reading. 
Reading is a complex process which involves many skills. Two of these are 
the ability to see letter differences in printed words, and, the ability 
to hear separate sounds in spoken words. Unless a child can associate 
the letter sounds with the corresponding printed symbols in learning to 
read, he will be faced with many difficulties in word perception. In 
order to make the phoneme-grapheme associations, children must be able to 
discriminate among speech sounds. 

The purpose of this study was to compare the ability of children 
in kindergarten, grades one, two and three to discriminate between selected 
speech sounds and to determine whether there are significant differences 
in auditory discrimination performance among these grade levels. Informa- 
tion was also sought regarding specific auditory discrimination difficulties 
with selected speech sounds which children experience at these four grade 
levels. 

The test sample of 160 subjects consisted of kindergarten, grades 
one, two and three children from two schools and two kindergartens in 
the city of Edmonton. Twenty boys and twenty girls at each grade level 
were selected randomly. One school and one kindergarten were from a 
high socio-economic area, and, one school and one kindergarten were from 
a low socio-economic area. 

Tests that measured auditory discrimination, intelligence, and 
auditory acuity were administered to all subjects. Scores from the 


California Short-Form Test of Mental Maturity were used as measures of 


I.Q. The Fast-Cosens Auditory Discrimination Test was individually admini- 
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iv 
stered to determine the auditory discrimination ability of the subjects. 

The data analysis consisted of computation of correlations, step- 
wise regression analysis, one-way analysis of variance, two-way analysis 
of variance, and an item analysis. 

The findings revealed the progressive ability of pupils at each 
successive grade level to make auditory discriminations between selected 
speech sounds. Significant differences were found to exist between kinder- 
garten and grade two, kindergarten and grade three, and, grade one and 
grade three. Performance of the total test sample indicated that stops 
were the most difficult sound type to discriminate whereas semivowel- 
lateral contrasts were least difficult. Voiceless sounds were more easily 
discriminated than voiced sounds. The subjects in the test sample found 
sounds in the final position most difficult to discriminate and sounds in 
the medial position least difficult when consideration was given to 
position of sound in words. 

Correlation coefficients indicated that both chronological age and 
intelligence were significantly correlated to total pupil scores on the 
auditory discrimination test when the total test sample was considered. 

Results of the two-way analysis of variance indicated that socio- 
economic status was a significant factor in pupil performance on the 
auditory discrimination test. Sex, however, was not a significant factor 
in the ability to auditorially discriminate. 

On the basis of the findings in this study, ability in auditory 
discrimination appears to be a developmental process from kindergarten to 
grade three inclusive, as indicated by the gradual increase in mean 


auditory discrimination test scores at each successive level. 
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CHAPTER I 


SCOPE AND SIGNIFICANCE OF THE PROBLEM 


I. STATEMENT OF THE PROBLEM 


Although auditory discrimination as a factor in reading has been 
a topic for much discussion, research in this area has been limited. 

Yet, in spite of the latter, educators seem to agree that the ability to 
discriminate between speech sounds is a basic factor in reading readiness and 
in subsequent reading development (King, 1969; Clark and Richards, 1966; 
Deutsch, C., 196; Goins, 1959). 

The regard for the importance of reading in the educational process is 
evidenced by the vast amount of literature which is being published in this 
area today. It has been said that "few people would challenge the statement 
that reading is the most important subject in the curriculum of the elementary 
school" (Schonell, 19)8:122). He further stated that not only does success in 
reading, to a large extent, condition a child's progress in most of the other 
subject areas, but it influences the whole attitude of the pupil towards 
school. Labrant (196):21)) describes reading as a life-long process which is 
"initiated in the elementary school, continued through the remaining years of 
schooling, and maintained through adult life with continuous growth." 

It has been suggested that we should identify the characteristics, 
attitudes and habits of the successful reader and consider how we may 
exploit them in our reading programs. Consequently, over the past four 
decades much research has been devoted to identifying and investigating 
factors which are believed to be associated with success and failure in 
reading achievement. Among the factors suggested is that of auditory 


discrimination. 
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Auditory discrimination, in the child learning to read, is generally 
regarded as the capacity to distinguish between phonemes or individual 
sounds in speech. Gleason (1967:9) has defined a phoneme as a 

minimum feature of the expression system of a spoken language by 
which one thing that may be said is distinguished from any other 
thing which might have been said. Thus, if two utterances are 
different in such a way that they suggest to the hearer different 
contents, it must be because there are differences in the 
expressions. The difference may be small or extensive. The 
smallest difference which can differentiate utterances with 
different contents is a difference of a single phoneme 

(Gleason, 1967:9). 

As children begin to learn to read it is generally standard 
practice that they learn to recognize a few printed words that they use 
orally in their speaking vocabularies. These beginning words in reading 
are learned one by one in meaningful situations and generally come from 
the children's own conversation in class. The oral context in which 
they are used assists the child to understand their meaning. 

Learning to read these few initial words is not solely rote 
memorization, but is the result of a composite procedure by which, in 
the very early stages of reading instruction, children begin to identify 
printed words. These words are usuaily referred to as "sight words". 
They are words that once learned will be recognized whenever they are 
seen. With the learning of these sight words, the children are beginning 
to use skills with which they will soon be able to figure out other words 
that they will meet in their reading each day. 

There is a limit to the number of words that a child can visually 
recall by memory of word form, however. This, then, necessitates the 
introduction of other approaches to the identification of words. These 


approaches consist of gradually learning to associate sounds with their 


corresponding letter symbols within words, as in phonics and structural 
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analysis. In order to make these phoneme-grapheme associations, the 
child must be able to discriminate among speech sounds. Therefore in 
learning to read, the beginning reader relies heavily on auditory clues. 

Investigations of audition and reading were limited in number 
until approximately the year 190. However, an awareness of educators 
and researchers of the prevalence of auditory inadequacies and of their 
possible significance to the process of learning has led to an increase 
in the number of studies in this area. 

While many of the early studies were in the area of auditory 
acuity and reading (Kennedy, 192; Henry, 197), the later ones, while 
including auditory acuity, have investigated other auditory factors 
such as auditory pase animation auditory memory span and auditory 
blending (Poling, 1968; Cosens, 1968; Fast, 1968; Carrans, 1968; Reid, 
1962). As a result of these studies, several researchers have postulated 
that auditory discrimination may be a developmental process (Poling, 
1968; Thompson, 1963; Wepman, 1960). 

It has been stated that some children do not seem to develop the 
capacity to discriminate between similar sounds until they are about 
eight years of age, regardless of their mental age (Goins, 1959:11). 

This has important implications for reading instruction in the primary 
grades. Unless a child can associate the letter sounds with the 
corresponding printed symbols in learning to read, he will be faced 

with many difficulties in word perception. Therefore, since research has 
suggested that there may be developmental aspects of auditory discrimina- 
tion, it is important that studies attempt to determine if there are 
differences in the ability of young children to discriminate among speech 


sounds at different grade levels. 
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II. PURPOSE OF THE STUDY 


The purpose of this study was to compare the ability of children 
in kindergarten, grades one, two and three to discriminate between 
selected speech sounds, and, to determine whether there are significant 
differences in auditory discrimination performance among these grade 
levels. Information was also sought regarding specific auditory 
discrimination difficulties in selected speech sounds at the selected 
grade levels. It was recognized that to establish the proposition that 
auditory discrimination is developmental, the most defensible type of 
study would have been one of a longitudinal nature. In such an 
investigation, each subject would have been tested as to discriminatory 
ability at successive grade levels. The trend of the scores would have 
indicated the developmental aspects of auditory discrimination. 

However, longitudinal studies by their very nature present problems 
because of the delay before findings are available, and also because 
of the difficulty of keeping intact for an extended period of time a 
representative sample. In view of these difficulties, the present study 
attempted to examine the question of the development of auditory 
discrimination by Sine representative samples at the various grade 
levels. Any conclusions, regarding the developmental nature of 
auditory discrimination, are conditional upon the validity of the 
assumption inherent in this approach. 

Precisely, it was assumed that the performance of the grade one 
group represented how the present kindergarten group would have performed 
a year later: that the grade two group was indicative of the performance 
by the kindergarten groups two years hence, and similarly for the grade 


three group. If the pupil samples are in fact truly random and 
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representative of the respective grade levels, then the existence of 
this underlying assumption would not appear to present serious doubts 


regarding the conclusions which are presented. 


III. HYPOTHESES 


The following hypotheses were formulated and tested: 
1. Among children in kindergarten, grades one, two and three, there 
are no significant differences in their ability to make auditory 
speech discriminations as indicated by their 


a. total test scores on the Fast-Cosens Auditory Discrimination 
Test. 





b. subtest scores on test items measuring the following sound 
type contrasts: 
(1) stop-stop contrasts 
(2) nasal-nasal contrasts 
(3) semivowel-lateral contrasts 
(4) fricative-fricative contrasts 
(5) affricate-fricative contrasts 
(6) fricative-stop contrasts 
(7) semivowel-semivowel contrasts, 
c. subtest scores on test items measuring voiced and voiceless 
sounds, 
d. subtest scores on test items measuring sounds in the 
initial, medial and final position, and 
e. subtest scores on test items measuring like and unlike 


word-pairs. 
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2. In analyzing auditory discrimination scores there is 
a. no significant interaction between grade and sex, 
b. no significant main effect due to sex, 
c. no significant interaction between grade and socio-economic 
status, and 
d. no significant main effect due to socio-economic status. 
This hypothesis will consider the total Fast-Cosens Auditory 
Discrimination Test score only. 
3. There is no significant correlation between ability of children 
to make auditory speech discriminations and 
a. intelligence, 


b. chronological age in months. 
IV. DEFINITION OF TERMS 


For the purpose of this study the meaning attached to certain 
terms is as follows: 
1. Auditory Discrimination 

Auditory discrimination is defined as the "ability to detect 
likenesses and differences in speech sounds and to recognize the 
component sounds in a word and their order" (Gunderson, 1969:536). 
2. Kindergarten 

Kindergarten refers to a group of preschool children receiving 
instruction as required by the Department of Education, Government of 
Alberta, in their Kindergarten Manual. 
3. Grade One 

Grade one refers to pupils in their first year of school. 
h. Grade Two 


Grade two refers to pupils in their second year of school. 
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5. Grade Three 

Grade three refers to pupils in their third year of school. 
6. Grades 

In this study, grades include kindergarten, grades one, two and 
three. 

7. Socio-Economic Status (S.E.S.) 

This refers to the level indicative of both the social and the 
economic achievement of an individual or group as computed by combining 
ratings from the Blishen (1968) Socio-Economic Index for Occupations and a 
modified form of Elley's (1961) revision of the Gough Home Index Scale. 


8. Intelligence Quotient (1.Q.) 


This refers to the current functioning level of intelligence as 
determined by the California Short-Form Test of Mental Maturity. The 
operational definition of Intelligence in the present study shall be 
interpreted to include the intelligence quotient. 

9. Mental Age (M.A.) 

Mental age refers to the measurement of the mental level of an 
individual in terms of the average, chronological age of children showing 
the same mental standard as measured by a scale of mental tests. 

10. Chronological Age (C.A.) 

This refers to the age determined from the date of birth. 
ll. Developmental 

For the purpose of this study, developmental refers to changes 
in the ability of the kindergarten, grades one, two or three pupils to 
make auditory discriminations between speech sounds under the conditions 


set forth in section two, Chapter I. 
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V. OVERVIEW OF THE STUDY 


The test sample consisted of kindergarten, grades one, two and 
three children randomly selected from two schools and two kindergartens 
designated by officials in consultation with the investigator. Twenty 
boys and twenty girls at each grade level were selected using a table 
of random numbers, thus yielding a total test sample of 160 subjects. 

One school and one kindergarten were from an area designated 
as serving families of high socio-economic status, and, one school and 
one kindergarten were from an area designated as serving families of 
low socio-economic status. 

The following data were collected for each subject: 


1. A Maico Portable Audiometer was used by the investigator during the 
first two weeks of May to individually test the auditory acuity 
of each subject, and to determine the hearing loss, if any, of the 
child. 


2. Along with a covering letter, a modified version of Elley's 
(1961:105) revision of the Gough Home Index Scale, with the 
questions reworded so that they could be answered by parents, was 
sent to the parents of all subjects in the test sample. By com- 
bining this rating with the rating determined by using Blishen's 
(1968:7h1-753) Socio-Economic Index for Occupations, a socio- 
economic score was obtained for each subject. 


3. An intelligence quotient for each pupil was obtained by adminis- 


tering the California Short-Form Test of Mental Maturity to small 
groups during the month of May. 


4. The Fast-Cosens Auditory Discrimination Test was used to measure 


the ability of each subject to discriminate between word-pairs, 
some pairs in which the same word was repeated and some in which 
different words were presented together. The test was administered 
to each subject individually. 

All data was numerically coded and punched on IBM cards for 
computer analysis. The data collected was processed using the 
following statistical techniques: item analyses, one-way and two- 
way analyses of variance, and computation of correlations. 
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VI. SIGNIFICANCE OF THE STUDY 


It is generally agreed that reading is a highly skilled activity 
necessitating the integration of a number of mental processes. The 
child learning to read sees a succession of shapes, the letters, which 
are combined in groups, the words. At some point in learning to read 
the child is taught that each of these shapes is associated with a 
sound or sounds, and that a combination of these sounds constitutes the 
total sound of the word (Vernon, 1959:2). We might say that the 
process of reading is dependent upon an association between speech 
sounds and printed symbols. However, research has indicated that 
"some children do not seem to develop the capacity to discriminate 
among similar speech sounds until they are about eight years old, 
regardless of mental age" (Goins, 1959:11). 

It is hoped that as a result of this study, any information 
indicating the maturational sequence in the development of auditory 
discrimination will heip classroom teachers to provide an auditory 
readiness program which meets the needs of children in learning to read. 

In addition to this, if insight is gained into some pattern of 
development in the auditory discrimination of types of speech sounds 
and specific speech sounds, programs designed to help those children 
with auditory discrimination deficiencies should have an impact on 
reading achievement generally. 

It is also hoped that this study will indicate whether there is 
a need for audiometric testing at the beginning of grade one as previous 


research has recommended (Cosens, 1968; Reid, 1962). 
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VII. LIMITATIONS OF THE STUDY 


The study possesses the following limitations: 

1. There are some sounds whose auditory discrimination is not being 
tested. 

2. The phonemic environment of sounds is not being investigated in the 
present study. Whether a certain vowel follows the consonant or 
precedes it may play an important part in determining whether or not 
the subjects can distinguish between the word pairs (Calfee and 
Venesky, 1968:106). 

3. A cross-sectional study always offers limitations when one attempts 
to determine possible growth factors. Before the nature of any 
change or growth of auditory discrimination can be studied in detail, 


a longitudinal study must be made. 


VIII. SUMMARY 


This chapter has attempted to introduce the problem, provide a 
brief theoretical background to the study, state the purpose, limitations, 
significance and design of the study, define the terms and state the 
hypotheses. It has also attempted to show the need for a study to 
investigate the ability of young children at successive grade levels to 


discriminate between speech sounds. 
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CHAPTER II 
THEORETICAL BACKGROUND AND RELATED STUDIES 


The purpose of this chapter is to provide a background for the 
investigation of young children's ability to discriminate between speech 
sounds. Research findings which have made a contribution to what is 
known about the relationship of auditory discrimination and reading 
Will be reviewed. Section I will show the importance of auditory dis- 
crimination as it relates to the reading process. Section II will be 
concerned with studies which were devised to investigate the relationship 
of auditory discrimination to achievement in reading. Studies which 
have investigated socio-economic status, sex, intelligence and chrono- 
logical age as they relate to auditory discrimination will be reviewed 
in sections III, IV, V and VI. Section VII will be devoted to a review 
of studies, as a result of which researchers have postulated that 


auditory discrimination is developmental. 
I. THE IMPORTANCE OF AUDITORY DISCRIMINATION IN THE READING PROCESS 


Reading has been described as the "perception and comprehension 
of written messages in a manner paralleling that of the corresponding 
spoken messages" (Carroll, 1964:337). Therefore, as has been often 
stated, any method of teaching reading must relate the written message 
to spoken language, and this presupposes adequate auditory perception 
skills for apprehending the spoken language. 

The importance of auditory perception skills in beginning reading 
has been stressed by Durrell (1956:h2). He emphasizes that success in 


the early stages of reading necessitates the ability to hear the 
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Separate sounds in words that children speak or hear. This view has 
been similarly expressed by Dechant (196h:1)3), who states that a child 
must be able to "discriminate the phonetic elements that make up the 
word" if he is to make the correct association between the spoken and 
written word. 

Authorities in reading instruction generally agree that there 
are two major tasks to be performed in the complex process of reading 
(Lee, 1969:)03). First, the reader must recognize and understand the 
printed word on the page. Secondly, he must interpret, assimilate and 
integrate the specific meanings intended in the passage. 

Gray (1960:10), in his model of reading, sets forth four main 
components of the reading process: 

1. Word perception; 

2. Comprehension of the ideas represented by the words; 

3. Reactions to these ideas; and 

. Assimilation or integration of the ideas with previous knowledge 
or experience. 

It has been pointed out that, while each of these aspects is set forth 

separately, they domopeuatie Simultaneously and reading must be 

considered a unitary act (Clymer, 1968:23). 

Word perception is considered to be the most fundamental of the 
four reading components, and auditory discrimination, or the ability 
to hear the differences between speech sounds, is an important part of 
the word perception program. 

The first printed words that a child learns to recognize are 
usually words that are familiar to him which are presented as wholes 


in context. Huey (1908:102-116), a pioneer in investigating perception, 
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13 
and several others who have conducted similar investigations, seem to 
agree that in the majority of cases, the general form characteristics 
of a word are the clues by which it is recognized. However, when the 
words are unknown, it is necessary to introduce other systematic 
procedures in the identification of words. One of these procedures 
consists of learning to relate the letter, or letters, in the printed 
word to the sounds in the spoken word, as in phonics analysis. This 
requires not only the ability to recognize the shapes of separate letters 
and the sounds they represent but also the ability to segment spoken 
words into the sounds that correspond in sequence to letters or groups 
of letters. Therefore, the relationship between auditory discrimination 
and the acquisition Be word perception skills is a most important 
aspect of the reading process. 

Jaranko (1969:503) has expressed his views on the importance of 
auditory discrimination in the reading process especially during the 
first three years in school. He states that many intelligent children 
with a good memory, who have been instructed through a visual method, 
are able to maintain a satisfactory standard of achievement in reading 
during the first re years. However, at the grade three level, when 
the instructional pace increases considerably, the vocabulary load 
becomes too great for the child to deal with visually. His memory for 
new words has reached its limit. Jaranko (1969:508) states that the 
child who depends solely upon his visual powers to read is doomed to 
failure unless he develops independent word recognition skills which 
include the ability to make the sound-symbol relationship. 

Studies have shown that two of the skills needed in acquiring 


a reading vocabulary can be advantageously taught to children prior to 
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formal reading instruction. These skills are the ability to hear 
separate sounds in spoken words and the ability to see letter differences 
in printed words (King, 1969:552). She suggests that children at school 
entrance age have rarely learned to make the very fine speech discrimina- 


tions that are required for efficient progress in learning to read. 


The Interrelationship of Hearing, Speech and Reading 


The importance of auditory discrimination in the reading process 
is recognized by other researchers, also. Deutsch, C. (196):293) who 
contends that "a particular minimum level of auditory discrimination 
skill is necessary for the acquisition of reading and of general verbal 
skills" believed that many reading-readiness programs emphasize readiness 
in terms of visual skills rather than auditory ones. Moreover, Blank 
(1968:1091) points out that research on reading retardation indicates 
that ability in reading, which would seem to be a basically visual task, 
is often more highly correlated with auditory than visual performance. 

According to Gray (1960:33), a child should be able to hear a 
given sound accurately and be able to produce this sound in his own 
speech before he is asked to associate that same sound with a printed 
letter or letters. This view is supported by Wepman (1961:25-2h7) who 
states that hearing, speech and reading are interrelated. He postulates 
that the ability to discriminate sounds is a developmental process, 
which is evidenced by the number of children who show discriminatory 
power at each higher age level. 

If, as Wepman (1960:327) suggests, hearing comes to maturity at 
different rates during the first three years of school, the teacher, by 
understanding the relationship between hearing, speaking and reading, 


and, by adapting instruction to meet the specific needs of the child, 
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can offset some of the problems that children encounter in the process 
of learning to read. It is therefore important that teachers be aware 
of the auditory maturation of the pupil, one aspect of this maturation 
being the ability to discriminate among speech sounds. 

Templin (1957:53) has reported her findings along with those of 
Poole (193) and Wellman (1937) in which the articulation of speech 
sound in words, of children aged three to eight, were investigated. 

The findings indicated that the acquisition of speech sounds is a 
developmental process. Although the studies show slight differences 
in the order of development, they agree that normal acquisition of 
speech is as late as the seventh year of age for children generally. 
Perhaps then, the sounds which children cannot articulate correctly 
are those not accurately discriminated by young children. Therefore, 
it may be that auditory discrimination, also, is developmental. 

Several researchers in the field of reading have postulated that 
auditory discrimination is developmental. Wepman (1960:327) contends 
that both the discrimination and articulation of speech sounds results 
from the developing process of auditory maturation. This, as it relates 
to the reading process is particularly important. Inadequate develop- 
ment could result in the child not being able to make the necessary 
fine discriminations in speech. Consequently, he would be unable to 
make the correct association between the spoken and printed word. 

The auditory perception of word sounds and their association 
with printed shapes cause considerable difficulty for many children in 
the initial stages of learning to read (Goins, 1959:12). She suggests 
that when a child enters grade one, words are just part of a total 


pattern of meaning, but eventually his auditory perceptions become more 





a 
geesorq edt nt radnvoone nethiino tady emefdoag, ait to soe SeeTHo nb 
enews sd eterosst tait tostroqgmt srotereadt ei gL . beer ot gofnset fo 
nottsxwdsm cidd ‘to tooqes eno .lianq eft To nobfsien yiediiie Say Io 
.ebrvor tfossqe ydoms atsctiminvetl of yhiLids sft Saled 


to exordt dtiw gnols exnthatt ted bedioget asd (ee:feel) atiqmet 


doseqa to noltgiuotias edd dotdw at (TEL) mamclaW bos (leer) ofoot 


betegiteevat otsw etigis o¢ estdt bogs metbiitdo to .ebrow at Bmoe 


s st ebaroe doveqa to sotticiupos edd dade bsdsoibat egaipei? eat 


ssonarettib ¢dyils woe eotbyte odd maworndta .sessorg Ledoemqofeved 
to molt Le ctupss Centtors jedt astgs edd , toetiqgoLeveb to asbito off mt 
yListenss osibiino tot spe to zs8ey diinosves ang es etel as at doesge 
eitoert0s sts{uottrs tomiso netbitdo doidw ebmvoe edt .nedy Sqamiee 
sstotetsAT etblids ansoy yd betsaimersbetbh: yistsuress ions seodt ots 
_Ladmamqo love ak ,o#is ,noitsokminseth yiotibie dsdt° sd yam tt 
jeadt betefuteog svat gathes: to batt ath nt eradossesst Lereved 
abretaon (7SE200Ri ) cemasWw .f etremgoleveb et sottentmbioe ib yioe thie 
ediuesy ebnusoa tloseqa to dotisiioitte bas OL Rath PED eit dod sai 
eetefer ti es .efdT .nottsrutem yrotibus to <a eoxq sitio leak end non’ 
-qolsved etsupsbsenl .tnadioqmi yixrsluoitisq ef ekenorg gaibset ont of 
| ¥ 
YrBecsoon oit Salem ot olds gated ton births add at tivest bLvos . 
ot sideay od staew, sa euibiupa ans | igeeqe rt ee 
stein a. bata: nssoae ont moew Denia STO, 


a 


2, 








16 
refined to the points that he perceives 
(1) that each word's pattern of sound is a unit in itself, 
(2) that the sound pattern of each word is a succession of 
sounds, always in the same order, 
(3) that these sounds occur in other words, but in a different 
order in different words, 
(1) that the sounds correspond to letter shapes, and 
(5) that the sound-symbol relationship in English is irregular 
and varies from word to word. 
It would seem then, that auditory discrimination, the ability to 
distinguish between speech sounds, is most important in the complex task 
of learning to read. Consequently, it has been the subject of many 


research studies. 
IT. RELATIONSHIP OF AUDITORY DISCRIMINATION AND READING ACHIEVEMENT 


One method of attempting to determine the relation of skill in 
auditory discrimination to ability in reading has been to investigate 
differences in auditory functioning of groups of "good" and "poor" 
readers. This technique uses pairs of individuals matched with respect 
to sex, intelligence, age and other similar factors. The only dis- 
crepancy is in reading ability. One member of each pair is a normal 
reader and the other member is a disabled reader. Following the matching 
procedure, various measures of auditory discrimination are administered 
to both the normal and the disabled reader and differences in auditory 


skill are analyzed. 


Comparison-Type Studies 
One of the earliest studies of this type, widely quoted in reading 


of 
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research, was reported by Bond (1935:1-l5). Sixty-four pairs of pupils 
from grades two and three were matched in terms of age, intelligence, sex 
and school experience. ‘Each pair differed primarily in reading achievement. 
The disabled or poor readers were retarded by at least one-half year if 
enrolled in grade two, and by at least one year if in grade three. All 
pupils were administered typical measures of word-pair discrimination, 
auditory blending as well as tests of auditory acuity. Results of this 
investigation showed significant differences between the "good" and "poor" 
readers in auditory discrimination as well as in the other auditory 
perception tests. 

Although the matching design does provide groups which are similar 
on several factors, this technique necessitates having an extremely large 
test population. Furthermore, in some instances, by utilizing the 
matching procedure, many subjects are eliminated from the study with the 
result that one cannot assume that the test sample is truly random. 

Using the matching technique, Wolfe (191:57-69) investigated the 
auditory discrimination ability of two groups of nine-year old boys. He 
found that the group of disabled readers was significantly inferior to 
a group of average readers in the ability to discriminate between word- 
palrs’. 

Monroe (1939:93) was among the first researchers to suggest that 
reading disability might be associated with an inability to discriminate 
successfully the sounds of words. Using similar measures of auditory 
perception to those used by Wolfe (191:59-69), she compared pupils in 
a regular grade one classroom with thirty-two grade one nonreaders. The 
latter group was significantly inferior in the ability to discriminate 


between word-pairs. 
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Other researchers have made studies of disabled readers in clinical 
situations in which the investigator collects data on individual subjects 
over a period of years. In this way it is possible to postulate various 
correlates of reading disability. Schonell (19)8:175) who studied backward 
readers for over a period of eight years reported that 38 per cent of these 
subjects manifested some degree of deficiency in auditory discrimination. 

Another study, utilizing the data from reading disability cases at 
the University of Chicago Reading Clinic between 19h and 199 was reported 
by Poling (1953:107-111). On the basis of performance on an auditory dis- 
crimination test which was administered to seventy-eight subjects composed 
of twenty girls and fifty-eight boys, subjects were divided into levels. 
The "high" group consisted of thirty pupils who achieved a percentile rank 
of seventy or above on the test. The low group consisted of ten pupils 
who ranked below the thirtieth percentile on the same test. Comparisons 
were then made between the two groups with respect to the number and type 
of errors made by each. No significant differences in types of errors 
were found on any of the tests. Those pupils who possessed low auditory 
discrimination ability were no more likely to make vowel, consonant, or 
reversal errors, or to add or omit sounds in words than were the pupils 
with a greater degree of ability in auditory discrimination. Upon this 
basis, it was concluded that auditory discrimination is not a widespread 
causal factor of inefficient word recognition. However, a recent longi- 
tudinal study by Poling (1968:11) indicated that auditory discrimination 


ability is significantly related to reading achievement. 


Correlational Studies 
Recent correlational studies whereby an attempt was made to 


establish a relationship between reading ability and auditory discrimina- 
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ation have been reported by several researchers. An extensive evaluation 
of the relation of auditory discrimination skill to reading ability was 
conducted by Wheeler and Wheeler (195):103-113). Tests were administered 
to 629 pupils in grades four, five and six, in which each subject was 
required to: 

(1) discriminate between word-pairs, 

(2) discriminate between paired sound elements, 

(3) discriminate rhyming words, and 

(4) discriminate sounds within words. 
Results of Wheeler's and Wheeler's (1952113) study indicated that auditory 
discrimination was significantly related to reading achievement. Educators 
generally agree aes as ability to discriminate between speech sounds is 
a basic factor in the beginning stages of reading. Durkin (1966:33) 
points out that the beginning stages of reading are not confined to a 
given grade level or age level. She reminds us that any discussion of 
initial reading must include any child of any age who is learning to read. 
"There are children enrolled in the middle and upper grades who are 
beginners in reading, just as there are younger children in the first 
and second SE Oe are far beyond the beginner classification". 
Consequently, research in auditory discrimination has been done at all 
levels of formal school education. 

Another correlational study is that of Reynolds (1953:h39-hh9) 
who made an extensive survey of the auditory characteristics of 186 grade 
four pupils. He found that auditory blending was unrelated to general 
reading ability and only slightly related to word recognition skills. 
However, auditory discrimination which involved differentiating between 


word-pairs was more highly correlated with ali aspects of reading achievement. 
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Several studies involving the factor of auditory discrimination 
have been done at Boston University. Durrell and Murphy (1953:556-560) 
investigated the relationship of ability to identify sounds in spoken 
words to reading achievement in grades one, two and three. Correlations 
were reported to be .56, .52, and .52 in grades one, two and three res- 
pectively. They concluded, on the basis of this and a number of related 
studies, that the ability to identify the separate sounds in spoken words 
is a most important factor in determining a child's success in learning 
to read. 

Tests of ability to notice initial consonant sounds, rhyming at 
the end of words, final consonants in words spoken by the investigator 
were administered to about 500 grade two children in a study reported 
by Harrington and Durrell (1955:375-380). A group of pupils whose 
auditory discrimination scores were high was matched on mental age, 
visual discrimination and phonics ability with a group who made low 
scores. The reading vocabulary of each group was compared. The group 
with superior auditory discrimination was also significantly superior in 
reading vocabulary. Results of the study indicated that specific 
instructions in hertier and in visual and auditory perception of word 
elements is essential to success in building reading vocabulary in the 
primary grades. 

From a study concerned with auditory and visual perception training, 
LaPray and Ross (1967:530-532) concluded that part of the children's 
difficulty in learning to read started with the inability to hear sounds 
and attach proper meanings to the sounds. Consequently, an attempt was 
made to assess how accurately a child perceives sounds by measuring the 


following: 
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(1) the ability to discriminate between like and different sounds, 
(2) the ability to blend sounds together into a meaningful unit, 
(3) the ability to identify differences in inflectional and 
intonational patterns, and 
(4) the ability to reproduce similar inflectional and intonational 
patterns. 
Results of their findings seem to indicate that children who do poorly on 
the auditory perception test tend to do poorly in basic-reading skills. 
One of the most recent and extensive investigations in the area of 
auditory discrimination is that by Dykstra (1966:5-35). He administered 
seven auditory discrimination measures from various published reading 
readiness tests to 632 grade one children at the beginning of the school 
year. In May, at the end of the school term, he administered the Word 
Recognition and Paragraph Meaning subtests of the Gates Primary Reading 
Test to the same subjects. Correlational coefficients between the 
auditory discrimination measures and the reading test scores ranged from 
19 to .l3. With the use of all the above measures, between 32 and 38 


per cent of the variance in reading achievement could be predicted. 


Summary 


The foregoing studies have indicated that auditory discrimination 
is an important factor which affects or influences success in learning 
to read. The findings of research, as cited, have suggested that poor 
readers tend to be immature in auditory discrimination ability. The 
fact that many investigations have indicated that there is a relationship 
between ability to make auditory discrimination and reading achievement 


would suggest auditory perceptual training should be an integral part of 
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the regular reading program. 
III. SOCIO-ECONOMIC STATUS AND AUDITORY DISCRIMINATION 


A great deal of attention has been directed toward the child whose 
family and community background have not prepared him adequately to cope 
with the demands of the school curriculum when he enters school. Numerous 
labels have arisen through attempts by many to arrive at an all-embracing 
definition of the lower classes. These include disadvantaged, under- 
privileged, culturally deprived and low socio-economic group. The socio- 
economic level of the family is certainly beyond the control of the 
learner. Nevertheless, studies by David (1960:39-2) revealed that 
social class not only influences performances on intelligence tests, but 
affects the range and type of vocabulary used by the child, as well as 
his interests and behaviour. 

According to Deutsch, M. (1963:2h9-263) children from lower class 
homes begin school with certain inadequacies in language development. 
Research has shown that the language development of children is a function 
of numerous factors including provision for an appropriate language model, 
the opportunity ee parent-child interaction, dialect differences in the 
home and school, and socio-economic level (Ruddell, 1967:h20). 

Within the lower-class home there is often limited verbal-inter- 
action and directed speech sequences. Any verbal communication is likely 
to be terse, limited in vocabulary and grammatically simple. This view 
is supported by Bernstein (1961:163-176) who has delineated the charac- 
teristics of a "public" language, the major speech form of the lower 
working class. 


According to Strang (1951:1h8) a cultural background devoid of 
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meaningful experiences leads to inappropriate speech habits. Not only 
does the lower-class child have a restricted background of experiences, 
but he is not likely to have derived any great amount of meaning from 
those experiences he has had. No one has guided his perceptions of 
things he has experienced and he rarely has the opportunity to manip- 
ulate verbally his ideas about them. As Mills (1967:3)6) has said 
"The young disadvantaged child is a language cripple. He is not, 
strictly speaking a non-verbal child; but his verbal inadequacies are 
such that they present a grave threat to his success in learning to 
read." It is within this context that low socio-economic status has been 
associated with the terms disadvantaged, culturally deprived and under- 
privileged. 

If reading achievement depends greatly upon language facility, 
and if language facility is related to socio-economic background, then 
children from low socio-economic status groups constitute a very serious 
problem. 

Raph (1965:396-376) has summarized her analysis of studies, which 
investigated the language development of socially disadvantaged children, 
by the following statement: 

"Language acquisition in contrast to that of middle class children 

is more subject to a lack of vocal stimulation during infancy, to 

a paucity of experience in conversation with more verbally mature 

adults in the first three or four years of life. .. . Distinctive 

qualities of their language and speech include a deficit in the 

auditory-vocal modality greater than in the visual-motor areas, a 

meagerness of quantity and quality of verbal expression which 

serves to depress intellectual functioning as they grow older, 

and a slower rate and lower level of articulatory maturation." 
Consequently, research has indicated that the auditory discrimina- 


tion skills of lower-class children are Well below their middle class 


peers. 
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Edwards (1965:5h7) has pointed out that culturally deprived 
children display weaknesses in auditory discrimination. He explained 
that auditory discrimination develops within a particular environment 
in which a particular system of speech sounds prevails. The child 
becomes accustomed to hearing and reproducing the speech sounds of his 
environment. There is a tendency toward perceptual distortion when the 
socially disadvantaged child hears a "new" sound and attempts to reproduce 
it in accordance with its nearest equivalent within his more familiar 
speech-sound system. This hampers the learner in his development of word- 
recognition skills in reading. He has difficulty making the sound-symbol 
relationship because he has never really mastered the spoken counterpart 
as required by the school. 

As Deutsch, C. (196):277-296) has stated, it is quite possible to 
have intact hearing organs and still be unable to discriminate differences 
in the stimuli. This is especialiy so when experience has been limited as 
in the lower-class home in which language is used in the most restricted 
sense. She continued by stating that "it is only through experience which 
involves consistent exposure to particular auditory stimuli" that a child 
comes to discriminate sounds, to recognize words and relate them to 
referents, and eventually to use words himself. The interrelationship 
between hearing and speech is thus weil established. 

Using grade one children Deutsch, M. (1963:29-263) found lower 
class children significantly below middle ciass children in auditory 
discrimination ability when tested against middle class standards. 

His data further indicated that poor readers within social class groups 
have significantly more difficulty in auditory discrimination than do 


good readers, with the differences being greater for the lower classes. 
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Upon the basis of the previous study, Clark and Richards (1966: 
259-262) investigated the differences in auditory discrimination ability 
of economically disadvantaged and non-disadvantaged preschool children. 
The sample consisted of (1) twenty-nine economically disadvantaged children 
enrolled in the Headstart Program at the University of Wisconsin and 
(2) twenty-nine non-disadvantaged children enrolled in the same program 
but paying tuition. In order to ensure consistency of presentation, the 
Wepman Auditory Discrimination Test was administered to the fifty-eight 
subjects, individually, from a tape recording. Clark and Richards 
(1966:261) concluded that when compared to a nondisadvantaged group, 
preschool economically disadvantaged children exhibit significant 
deficiencies in auditory discrimination ability. The investigators 
suggested that, in addition to the factor of economic deprivation, a 
most evident and relevant variable in this study was motivation for 
attending to the task. 

Another study which investigated the auditory perception of 
children was that of La Pray and Ross (1967:530-532). The sample con- 
sisted of sixty grade one pupils who were in the bottom quartile of 
their classes. Tests were administered to measure the ability (1) to 
discriminate between like and different sounds (2) to identify likenesses 
and differences in inflectional and intonational patterns. The findings 
indicated that children from the middie and upper-class schools did 
better than the children from lower-class schools. In addition to this, 
children who performed poorly on the auditory perception test tended 
to do poorly in basic reading skills. 

Statements such as the following reflect the view that has moti- 


vated studies of auditory discrimination ability of the culturally 
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26 
disadvantaged child: 
"Slum youngsters may lack the sense of auditory discrimination - 
the ability to distinguish very subtle differences and nuances 
in sound - that is essential to reading" (Silberman, 196):38). 

Using low socio-economic children, Silveroli and Wheelock 
(1966:2)7-251) conducted a study in Phoenix, Arizona, to investigate 
whether these pupils were able to discriminate speech sounds and whether 
they need auditory discrimination training. A random selection was made 
to determine experimental and control groups, consisting of sixty pupils 
in each. Within the experimental group, sub-groups designated as Auditory 
Discrimination Training (1) (ADT1) and Auditory Discrimination Training 2 
(ADT2) were arbitrarily established. The purpose of the study was limited 
to answering two questions, namely: (1) Will auditory training help the 
beginning reader in lower socio-economic groups to discriminate thirty- 
three basic speech sounds? (2) When presenting contrasting pairs of speech 
sounds, does the use of known or nonsense words make a difference? The 
investigators presented thirty-three basic speech sounds in known words 
for the experimental group ADT1, and in nonsense words for the other 
experimental group ADT2. The training period lasted five weeks. Pre- 
tests and posttests using the Harrison-Stroud Reading Test and the 
Wepman Auditory Discrimination Test were administered to both control and 
experimental groups. Resuits of the study showed that the auditory dis- 
crimination program helped the subjects in the experimental group to 
discriminate more accurately. Both presentation of nonsense words and 
known words seemed to have equal effects on the experimental group. The 
findings suggested that when children from a low socio-economic environment 
come to school, they would profit from training in auditory discrimination. 


Another study which investigated the factor of socio-economic status 
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as it relates to performance on auditory and visual discrimination tasks 
was that of Mortenson (1967:5)7-58). A stratified random sample of 1500 
beginning grade one pupils was selected from upper, middle and lower 
socio-economic levels. Three auditory discrimination tests, which included 
discrimination of beginning sounds, vowel sounds and ending sounds of 
words, were administered to the subjects. Findings of the study showed 
that the higher the socio-economic status of the beginning grade one 
child, the higher was the performance on the auditory and visual discrimi- 
nation tasks. 

One of the more recent studies which investigated the relationship 
between socio-economic status and auditory discrimination was that of 
Fast (1968). She compared the auditory discrimination of selected speech 
sounds of grade one pupils in low socio-economic areas with that of grade 
one pupils in other-than-low socio-economic areas. The study was conducted 
in an urban centre in which there were few extremely low or high socio- 
economic groups. She, therefore, classified the socio-economic status of 
her subjects into two categories: (1) low socio-economic status (L.S.E.S.) 
and (2) other-than-low socio-economic status (0.S.E.S.). The randomly 
selected test sample of 120 grade one subjects was drawn from four schools 
in low socio-economic areas and from four schools in other socio-economic 


areas. The Fast-Cosens Auditory Discrimination Test was administered, 





individually, to determine the auditory discrimination ability of the 
pupils. A comparison of the mean scores on the auditory discrimination 
test indicated that the 0.S.E.S. group performed significantly higher than 
the L.S.E.S. group. On the basis of her findings, Fast (1967:137) 
concluded that socio-economic status plays a significant role in the 


ability of grade one pupils to discriminate auditorially. 
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Summary 
This section has reviewed literature related to studies of auditory 
discrimination and the factor of socio-economic status. There appears to 
be a significant relationship between language development and socio- 
economic status, and, as such, influences the auditory discrimination 


ability of young children. 


IV. SEX DIFFERENCES AND AUDITORY DISCRIMINATION 


Hall (1963:391-396) has stated that the ratio of boys, whose 
progress is slow through the elementary school grades, to girls exper- 
iencing the same difficulty is three to one. A comprehensive review of 
research studies by Cardon (1968:):26-)33) also indicated significant 
differences favoring girls in comparing the academic achievement, and 
especially reading achievement, of boys and giris in the elementary 
grades. Substantial differences in language ability between boys and 
giris were suggested as a probable source of reading disability. A 
similar viewpoint was expressed twenty years ago by Schonell (19)8:121) 
who stated that because of the marked relationship between reading and 
school work in general, failure to achieve in elementary school could 
very well suggest disability in reading. Research has reported signi- 
ficant sex differences favoring the girls in reading achievement (Wyatt, 
1966; Gates, 1961). 

Among the factors which influence success in learning to read is 
that of auditory discrimination. That girls are more mature than boys 
in readiness for reading at the beginning of grade one was indicated in a 
study by Dykstra (1962:13h). On the seven measures of auditory discrimina- 


tion used in the study, girls were significantly superior in three while 
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the boys failed to hold an advantage in any at that time. Each of the 
auditory discrimination measures which demonstrated significant differences 
in favor of girls was highly correlated with reading achievement at the 
end of grade one. As a result of his investigation, Dykstra (1962:182) 
concluded that girls are significantly superior to boys in the auditory 
discrimination skills measured. 

Reid (1962) stated that girls begin school with an auditory 
advantage and seem to make more use of auditory ability in learning to 
read. However, she noted that boys appeared to have reached a similar 
level as girls in some auditory skills by the end of the first year. 

Beginning first-grade girls performed significantly better than 
boys across all socio-economic levels on the pre-reading auditory 
discrimination tasks in a study by Mortenson (1967:5)8). The auditory 
discrimination tasks included discrimination of initial sounds, vowel 
sounds and ending sounds of words. The study involved 1500 subjects who 
were selected according to sex and socio-economic status. 

However, not all research, which has investigated auditory discrimi- 
nation performance has shown girls to be superior to boys. Clark and 
Richards (1966:261), found no relationship between sex and ability to 
auditorially discriminate in a study of auditory discrimination among 
economically disadvantaged and nondisadvantaged preschool children. 

Boys were found to be slightly superior to girls on the auditory 
discrimination of all sound types and on total auditory discrimination 
scores in an investigation by Cosens (1968:126). However, the differences 
were significant only on like word-pairs. 

In a study of 120 grade one pupils in low and other-than-low socio- 


economic areas, Fast (1968:123) found no significant correlation between 
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30 
sex and auditory discrimination. 

Poling (1968) who conducted a two-year longitudinal study of 
auditory discrimination with beginning grade one pupils, hypothesized 
that boys and girls discriminate auditorially equally well. She found 
no significant differences between the auditory discrimination test scores 
for boys and girls. However, the boys' scores were higher than those of 


the girls. 


Summary 


While some studies have found a significant positive correlation 
between auditory discrimination and sex, others have not. It appears 
impossible to draw any definite conclusions as to the effect of sex on 
auditory discrimination performance. Therefore, sex will be controlled 


in this study. 
V. INTELLIGENCE AND AUDITORY DISCRIMINATION 


Research findings have been contradictory as to whether there is 
a significant positive correlation between intelligence and auditory 
discrimination. 

Poling (1968:19) has pointed out that earlier studies were con- 
troversial because they did not investigate the influence of intelligence 
on the findings in the area of auditory discrimination. However, later 
ones have explored the relationship by securing findings both with and 
without intelligence statistically controlled. 

In one of the earlier studies, Hall (1938:131) found a significant 
positive coefficient of correlation between auditory discrimination and 


memory span, and, both were correlated with intelligence. 
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Investigating the relationship of auditory discrimination to 
silent reading abilities, Wheeler and Wheeler (195):108) found a correla- 
tion ranging from .38 to .li6 between auditory discrimination and intelli- 
gence which they described as indicating "the possibility of a substantial 
relationship." 

Wepman (1960:321) found a low positive correlation of .32 between 
auditory discrimination and intelligence. He suggested that more intelli- 
gent children seem to do somewhat better, generally, in auditory discrimina- 
tion because attention to the task is necessary for discrimination to 
function at its best. A child with high intelligence attends to his task 
better and consequently his performance on the test is therefore better. 

He stated that in his study, the low correlation of +.32 indicated the 
comparative independence of auditory discrimination from intelligence. 

A study by Christine and Christine (196):98) was designed to 
determine whether poor auditory discrimination is basic to both poor 
articulation and reading retardation in grades one, two and three children. 
Findings indicated only a slight relationship between intelligence and 
auditory discrimination, as measured by the Wepman Auditory Discrimination 
Test. The coefficient of correlation was +.32. 

Similar findings were reported in a study by Dykstra (1966:20). 

He correlated seven auditory discrimination measures, intelligence 
quotients as measured by the Lorge-Thorndike Intelligence Test and 
chronological age with two aspects of reading achievement in an investiga- 
tion of auditory discrimination abilities and beginning reading achievement. 
Findings revealed that intelligence and five of the seven auditory dis- 
crimination tasks were significantly positively related to the Gates Word 


Recognition and Gates Paragraph Reading Test at the end of grade one. 
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Among those variables significantly related to reading ability, the 
Lorge-Thorndike Intelligence Test was consistently one of the best pre- 
dictors. Intelligence by itself accounted for 21 per cent of the varia- 
bility associated with word recognition. However, intercorrelations 
among the independent variables were consistently low, almost always 
below +.)0. The seven auditory discrimination measures were related to 
intelligence to only a moderate degree. 

Results of a study by La Pray and Ross (1967:530-532) indicated 
that children who performed poorly on auditory discrimination tasks, 
tended to do poorly in the basic reading skills. They also found low 
correlations between scores on the auditory tests and the intelligence test. 
The investigators suggested that auditory discrimination and intelligence 
are two different facets of a complex process. 

Not all research studies have reported low correlations between 
intelligence and auditory discrimination however. A two-year longitudinal 
study by Thompson (1963:376-378) revealed different results. She conducted 
an investigation to determine the relationship of auditory discrimination 
and intelligence scores to success in primary-grade reading. She also 
attempted to determine whether children made significant improvement in 
auditory discrimination ability while attending grades one and two. In 
her study, auditory discrimination and intelligence were highly correlated 
with success in reading. From the high positive intercorrelation of the 
factors of intelligence and auditory discrimination, she concluded that 
adequacy in one trait is frequently accompanied by adequacy in the other 
at the beginning of the first year in school. 

In a later study, Mortenson (1967:57-5)8) investigated the auditory 


discrimination ability of 1500 children selected by means of a stratified 
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random sample. Findings indicated that the higher the socio-economic 
status of the beginning grade one child, the higher the performance on 
auditory tasks and on the intelligence test. Intelligence was measured 
using the California Short-Form Test of Mental Maturity, Level 1. When 
intelligence was held constant, the higher socio-economic child performed 
Significantly better on all of the auditory discrimination tasks with the 
exception of auditory discrimination of vowels. 

Fast (1968:127) similarly investigated the auditory discrimination 
ability of 120 grade one subjects from two socio-economic levels. She 
found that intelligence and auditory discrimination correlated signi- 
ficantly for the total test sample at the .01 level of confidence. 

The relationship of auditory discrimination to reading achievement 
and to intelligence were tested in a recent longitudinal study by Poling 
(1968:77). She hypothesized that pupils with good auditory discrimination 
would manifest intellectual ability superior to that of pupils with poor 
auditory discrimination. The Thurstone Test of Primary Mental Abilities 
was administered to all subjects in grade one during the first month of 
school. This test yielded an intelligence quotient, a mental age, and 
five particular scores each purported to measure a different aspect of 
intelligence. These five particular aspects, called primary mental 
abilities were as follows: verbal meaning; perceptual speed; quantitative, 
motor and spatial abilities. Findings indicated that there was limited 
support for her major hypothesis that pupils with good auditory discrimina- 
tion will manifest intellectual ability superior to that of pupils with 
poor auditory discrimination. However, Poling (1968) stated that one can 
tentatively and partially accept the hypothesis upon the basis of dis- 


tinctive findings with respect to the primary mental abilities, particularly 
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perceptual ability. 


Summary 

It would seem, as Dykstra (1966:20) has pointed out, that intelli- 
gence is one of the best predictors in reading achievement. Although 
it is generally agreed that there is a positive relationship between 
intelligence and auditory discrimination, the extent of the relationship 
varies with each research study. Intelligence, along with socio-economic 
status, chronological age and sex, has been included as an independent 


variable in the present study. 


VI. CHRONOLOGICAL AGE AND AUDITORY DISCRIMINATION 


Christine and Christine (196):98) have stated that "the development 
of auditory discrimination appears to be a maturational process; therefore, 
children develop auditory discrimination skills at different ages." 

Those researchers who have postulated that auditory discrimination is 
developmental, would support the view expressed above (Kennedy, 1912; 
Henry, 1947; Wepman, 1960; Thompson, 1963). 

Myklebust (1960:19) has suggested that full maturity of auditory 
functioning does not occur until approximately seven years of age. 

To perceive and remember word sounds accurately requires an 
attention span and an accuracy of hearing beyond the capacity of many 
children at the time they enter school (Vernon, 1957:62). It has also 
been suggested that some children do not seem to develop the capacity to 
discriminate among similar sounds until they are eight years old, regard- 
less of mental age (Goins, 1959:11). 


Wepman (1960:330-331) conducted a study in which he investigated 
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grades one and two children's ability to make auditory discriminations 
between selected speech sounds in minimal word-pairs. His findings 
indicated a decreasing number of children with poor auditory discrimination 
as age increased. Similar studies, with grades one and two pupils, by 
Thompson (1963) and Poling (1968) revealed findings substantiating those 

of Wepman (1960). 

Although the chronological range was automatically limited to 
approximately twelve months by the selection of grade one children, Poling 
(1968:77) stated that the extremely rapid maturation typical of this age 
group necessitated matching pupils within one or two months in order to 
minimize the possible influence of chronological age on the experimental 
variable. 

Dykstra (1966:16), however, stated that age did not seem to be a 
Significant factor in auditory discrimination ability as it related to 
reading achievement. Furthermore, it has been suggested by Carhart 
(19.7:2h9) that many children by the age of three have learned to make 
the auditory discriminations which the world requires of the average adult. 

Findings with respect to growth of auditory discrimination are 
inconclusive but they suggest the possibility of early maturation followed 
by less keen auditory discrimination at upper elementary and high school 


levels (Poling, 1968:)1). 


Summary 


Research has yielded contradictory findings in assessing the 
relationship between chronological age and auditory discrimination. The 
investigator has, therefore, considered chronological age as an independent 


variable in the present study. 
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VII. DEVELOPMENT OF AUDITORY DISCRIMINATION 


Various research studies have investigated the ability of children 
to make auditory discriminations among speech sounds. As a result of 
their findings, several researchers have postulated that auditory 
discrimination is developmental. 

Mussen (1963:13-15) states that all the characteristics and abilities 
that a person acquires, and all developmental changes result from two 
basic processes, namely, maturation and learning. Since the two processes 
almost always interact, it is difficult to separate their effects. Various 
developmental psychologists interpret the terms maturation and learning 
differently. However, there is a common core of accepted meaning. All 
definitions of maturation stress organic processes or structural changes 
occurring within an individual's experiences or practice. Learning, on 
the other hand, generally refers to changes in behaviour or performance 
as a consequence of experiences. Within this framework, the ability to 
make auditory discriminations among speech sounds would then be 
attributable to both maturation and learning. 

Therefore, development may be regarded as the changing end-product 
resulting from the interaction of maturational and learning factors. 

Thus, there is an implication that development represents a stage which 
has been achieved at any particular point of time in the maturation 
process. Changes may be thought of as occurring because of the complex 
interaction of the forces of nature and nurture. As this relates to 
auditory discrimination, the dévelopment of auditory discrimination of 
children would be the result of maturation and learning, and, the pattern 
might be discernible at the different grade levels. 


From the data obtained in a study which investigated the auditory 
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discrimination, articulation, intelligence and reading achievement of 156 
grades one and two pupils, Wepman (1960:326) developed the following 
auditory discrimination theory: 


1. There is evidence that the more nearly alike two phonemes are in 
phonetic structure, the more likely they are to be misinterpreted. 


2. Individuals differ in their ability to discriminate sounds. 


3. The ability to discriminate frequently matures as late as the child's 
eighth year. 


. There is a strong positive relation between slow development of 
auditory discrimination and inaccurate pronunciation. 


5. There is a positive relation between poor discrimination and poor 
reading. 


6. While poor discrimination may be at the root of both speech and 
reading difficulties, it often affects only reading or speaking. 


7. There is little if any relation between the development of auditory 
discrimination and intelligence as measured by most intelligence 
tests (Wepman, 1960:326). 

Wepman believes that audition is not a function in which all parts 
are ready to work with equal facility. He states that audition develops 
in at least three levels with sequential development within each level. 
Acuity, the ability of the ear to collect sounds from the environment and 
transmit them to the nervous system, appears first. Understanding, the 
ability of the central nervous system to extract and interpret meaning 
develops next. Finally, discrimination and retention, the abilities that 
permit the individual to monitor his speech or to make accurate phonic 
comparisons, appear. 

Wepman (1960:332) emphasizes the importance of assessing the 
individual needs of children when they enter school. He believes it is 
necessary to individualize instruction, at least to the point of grouping 
auditory and visual learners, in the beginning stages of reading. In 


this way it is possible to maximize children's better-developed modalities 
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until such a time as their developmental processes come into balance 
through maturation or training. 

Very early in life, children react only to gross differences in 
sound. As they mature, they are able to make finer distinctions between 
sounds of auditory patterns until eventually they can identify and dis- 
tinguish each sound of the language. Wepman (1960:328) contends that when 
children can distinguish between sounds and have models of good speech, 
they produce good speech, unless they have structural defects. He points 
out that such defects account for only 20 per cent of all articulatory 
defects of childhood. 

Research has indicated that sound acquisition in the speech of 
children is progressive in nature. Templin (1957:53) reported her 
findings along with those of Poole (193) and Wellman (1937) in an 
investigation of articulation of speech sounds of words. The subjects 
in the studies ranged from age three through eight. The ages at which 
the various speech sounds are mastered, as reported by Templin (1957) are 
summarized in Table I. | 

Wepman (1960:329) contends that as auditory discrimination develops, 
more Speech sounds become available to the speaker. It would seem then 
that this ability to discriminate sounds may continue to mature until the 
eighth year of a child's life. 

Among the studies which have found that there is a significant 
relationship between articulation and auditory discrimination is that of 
Schiefelbusch and Lindsey (1958:153-159). According to their findings, 
grades one and two children who had articulatory disorders also had faulty 
auditory discrimination: A longitudinal study of these same subjects 


revealed that the children who had articulation problems tended to mature 
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Speech Sound 


TABLE I 
AGE AT WHICH SPEECH SOUNDS ARE MASTERED BY STUDENTS 


AS REPORTED BY TEMPLIN, WELLMAN, AND POOLE 
(Templin, 1957:53) 


Stu Source 
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more Slowly in auditory discrimination ability than the children who did 
not have articulation disorders. 

The relationship between children's correct pronunciation and dis- 
crimination of speech sounds was further supported in an investigation 
by Christine and Christine (196:97-99). Using a test sample of grades 
one, two and three subjects, they concluded that poor auditory discrimina- 
tion is a significant factor in reading retardation and articulatory 
problems among primary children. 

Olmsted (1966:531) who stated that "learning as measured by correct 
pronunciation is a function of ease of perception of sound", predicted 
that the more discriminable sounds are learned earlier than the less 
discriminable ones. Therefore, if the maturation of auditory discrimina- 
tion is basic to the acquisition of speech sounds, and, if the acquisition 
of speech sounds is progressive or developmental in nature, then perhaps 
auditory discrimination is also a developmental process. This view was 
supported by Fast (1968:160) who found that those sounds which are 
mastered latest according to Templin (1957:53) are also those sounds which 
cause the most difficulty in discrimination for grade one pupils. 

Evidence of sequential development in auditory abilities has been 
reported by Kennedy (19)2:238-251). She investigated the auditory acuity 
and discrimination of )33 subjects between the ages of six and twenty- 
three. Findings of her cross-sectional study showed that there were 
Significant differences in the mean auditory acuity of children between 
the ages of six and fifteen years. The differences were most evident 
between the six-and seven-year old levels, the seven and eight-year-old 
levels, and between the twelve and fifteen-year-old levels. Among other 


things, Kennedy (192) noted that high-frequency loss of hearing tended 
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to affect the discrimination of consonants which in English carry the 
intelligibility of the language. Newby (196):10)) has identified the 
higher frequency consonants as the following voiceless ones: p, k, s, 

t, f, sh, ch and th. In conclusion, Kennedy (192) stated that it seemed 
quite evident that there was a developmental change in hearing, both in 
acuity and discrimination. 

Another extensive study of auditory acuity which substantiated 
Kennedy's (192) findings was that of Henry (19):7:3-63). Using 287 
children from grades one through six, she summed the scores for low-tone, 
medium-tone and high-frequency hearing loss. Her findings indicated that 
high-frequency loss was the greatest. Because of the importance of the 
consonant sounds, and the fact that they occur in the higher sound ranges, 
the relationship of high-frequency hearing loss to reading is readily 
explained. 

In an attempt to investigate the auditory acuity of pre-school 
children, Myklebust (195):263-269) initiated a research study using a 
sample of sixty-one subjects between the ages of three and five-and-a- 
half years. After some experimentation, it was found necessary to modify 
the pure tone wal tietide test for seventeen of the subjects. The pro- 
cedure consisted of engaging the subject in a game-like listening situation. 
Findings of the study indicated that there was substantial improvement in 
responses between four-and-one-half and five years, and again between five 
and five-and-one-half years. Myklebust (195:266) summarized by stating 
that the average threshold decreases toward the zero decibel line as the 
age increases. 

As a result of the paucity of research in the field of audiology 


following her initial investigation, Kennedy (1957:756-761) conducted a 
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follow-up study to that of Myklebust (195) which was concerned with the 
maturation of hearing. Her sample consisted of 33 subjects ranging in 
age from six years to a young adult level at the Laboratory School, 
University of Chicago. She was interested in finding any variations which 
might occur in auditory acuity by controlling sex and laterality differences 
as well as those related to age. Myklebust's (1960:327) findings which 
indicated that hearing is developmental were supported by Kennedy's 
(1957:860) study. She found a significant difference between the six and 
eight-year old groups, and to a lesser extent between the eight and 
fifteen-year old groups. The six-year old child heard the middle range 
of frequencies, 1000 to 000 cycles per second, more acutely than either 
the lower or higher frequencies. The child's acuity increased throughout 
the range tested until about the age of fifteen. The greatest increases 
occurred at the low and high frequencies, especially in the latter. 

Kennedy (1957) concluded that hearing is a maturational process without 
Significant sex or laterality differences. She stated that maturation did 
not follow a "straight line pattern but rather one of spurts and plateaus." 
A child may be able to hear and to understand what is being said 
and yet be unable to discriminate the sounds that make up the words. As 
was stated previously, it is believed that there is a sequential develap- 
ment in attaining the overall ability to use auditory signals. Consequently, 
researchers, who have conducted studies similar to that of Wepman (1960:331) 
have postulated that auditory discrimination is developmental. 
Thompson (1963:376-368) whose investigation was mentioned earlier, 
attempted in a longitudinal study to determine whether children made 
significant improvement in auditory discrimination ability while attending 


grades one and two. Three tests were administered to the 105 subjects at 
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the beginning of grade one and again at the end of grade two. Results 
indicated that the subjects generally improved in ability to auditorially 
discriminate over the two year period. However, 20 per cent of the grade 
two children still had inaccurate auditory discriminative ability. The 
decreasing number of pupils who had discriminatory problems by the end of 
grade two were interpreted as being indicative of the developmental nature 
of auditory discrimination. 

Poling (1968) whose study attempted to ascertain the relationship 
of auditory discrimination to reading achievement, also attempted to 
measure the amount of improvement in auditory discrimination which occurred 
during grades one and two for those subjects whose scores were unsatis- 
factory at the beginning of the first grade. The Wepman Auditory 
Discrimination Test was individually administered to 153 grade one 
subjects shortly after the beginning of the school term. Twenty-two 
poor discriminators from the jlower quartile on the auditory discrimina- 
tion test were paired with twenty-two good discriminators, from the upper 
Quartile, on the variable of sex, inteiligence quotient, mental and 
chronological age. The poor diseriminators, who by the end of grade one 
had achieved adequate auditory discrimination scores, and their matched 
good discriminators were designated as the group of great-change. There 
was no significant difference between the formerly poor discriminators 
and their pair mates at the end of grade one. The group of poor discri- 
minators who did not achieve adequate auditory discrimination scores at 
the end of grade one were designated as the group of little-change. 

At the end of grade two, the discrimination test was again administered 
to the group of little-change to determine the amount of improvement during 


the second year. There was no significant difference between the scores 
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of the little-change group and their matched discriminators, indicating 
that, as a group, the poor discriminators had also become good discrimi- 
nators. Poling (1968) therefore concluded that for many children, 
adequacy in auditory discrimination is not acquired until the end of 
grade two. The findings of this study support those of Thompson (1963) 
in her postulation that auditory discrimination is developmental. It 
would seem, as Myklebust (1960:19) suggests, that "full maturity of 
auditory functioning does not occur until approximately seven years." 

Myklebust (1960:18) who states that, in the study of hearing, it 
is "necessary to separate startle, or involuntary reactions, from 
listening, or voluntary behaviour", contends that listening behaviour must 
be acquired and is dependent on learning and maturation. 

The importance of instruction in auditory discrimination was also 
pointed out by Poling (1968), who recommended training as early as 
kindergarten in learning to hear the fine differences in words. This 
view was supported by Deutsch, C. (196):282) who emphasized that there 
is "an optimal time for training in auditory discrimination." 

Although the maturational aspects of hearing have important 
implications for the development of auditory discrimination, studies have 
shown that training is also influential in improving auditory discrimin- 
ative ability. 

An experimental study by Cosens (1968) investigated the effect of 
training in auditory discrimination on the reading achievement and the 
auditory discrimination of sixty grade one pupils. The sample consisted 
of those pupils, from four grade one classrooms, who scored below the 


60th percentile on the Fast-Cosens Auditory Discrimination Test. The 


subjects were randomly assigned to the control and experimental groups. 
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The study involved a pretest-treatment-posttest comparison of subjects 
given a four week training program in auditory discrimination with those 
not given such treatment. Findings indicated that training in auditory 
discrimination at the end of grade one resulted in improved scores on 
total auditory discrimination. As a result of her study Cosens (1968:173) 
stated that 

discrimination of certain sound types appeared to yield to training 

more than discrimination of others. Teachers should therefore 

realize that auditory discrimination training may not increase the 

discriminability of all types of sounds. 

Results of a similar study by Silvaroli and Wheelock (1966:2),7-251) 
revealed that a five-week training program helped grade one pupils to 
auditorially discriminate more effectively. 

Betts (1957:129) suggested that auditory training should be 
initiated in the reading readiness period and should be extended into the 
reading program of children who are learning to read. 

The importance attached to auditory discriminative ability as a 
readiness factor for beginning reading is evidenced by the emphasis 
placed upon training in this area in the pre-school programs for dis- 
advantaged children (Muskowitz, 1963:219). 

Upon the basis of findings in their study which investigated the 
effects of auditory and visual training, La Pray and Ross (1967:532) 
concluded that "children do not learn to listen without our help." It 
is essential that classroom teachers help children build auditory 
perception and listening skills. As has been stated, 

maturational readiness doesn't just happen: much of what is implied 
in the term is learmed. It is the responsibility of education to 
provide experiences and activities for children that insure their 


personal involvement until a measurable degree of maturity is 
reached (Jones, 196l:111). 
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6 
Summary 
While research studies seem to indicate the need for training in 
auditory discrimination, they also seem to stress the importance of the 
developmental aspects of auditory discrimination in learning to read. 
As Myklebust (1960:18) states, "listening behaviour must be acquired and 


is dependent on learning and maturation." 
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CHAPTER III 


THE EXPERIMENTAL DESIGN 


This chapter consists of a description of the design of the present 
study. Research procedures including the sampling and data collection, the 
various instruments used, and the data analysis are outlined in three main 


sections. 


I. THE SAMPLE 


The Selection 

The test population in this study consisted of all children atten- 
ding kindergarten in Edmonton, and all children enrolled in grades one, two 
and three in the Edmonton Public School System. The test sample consisted 
of kindergarten, grades one, two and three pupils randomly selected from 
two schools and two kindergartens designated by officials in consultation 
With the investigator. One school and one kindergarten were from an area 
designated as serving families of high socio-economic status and one school 
and one kindergarten were from an area designated as serving families of 
low socio-economic status. Twenty boys and twenty girls were randomly 
selected at each grade level, thus yielding a total test sample of 160 
subjects. Although kindergartens are not, generally, an integral part 
of the educational system in the province of Alberta, the investigator 
was able to incorporate kindergarten subjects into the design of the 
present study. The kindergarten in the low socio-economic area was one 
of the experimental kindergartens established by the Edmonton Public 
School System in 1968. The designated high socio-economic kindergarten 
was a privately operated kindergarten in the city of Edmonton, 


The mean chronological age of the pupils in each of the four 
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grades is shown in Table II. 


TABLE II 


MEAN CHRONOLOGICAL AGE OF THE TEST SAMPLE BY GRADES 








No. of Mean Chronolagical Age Standard 
Grade Subjects in Months Deviation 
Kindergarten ho Peer shyly 
Grade One Me) 83.) 3.86 
Grade Two Me) 95.55 25 
Grade Three oO 108.0 h.70 


Total Sample 160 


The chronological ages of the subjects in the test sample were 
taken from the cumulative records on file in the school. 

Due to the fact that the present study was investigating the 
ability of children to make auditory discriminations between speech 
sounds, an auditory screening test, by means of a Maico Audiometer, 
was individually administered to each subject. Any pupil with inadequate 
auditory acuity was eliminated from the study and replaced by another 


randomly selected subject. 


Socio-Economic Status 
In order to obtain a socio-economic rating for each subject, a 
modified version of Elley's (1961) revision of the Gough Home Index 
Scale, with the questions reworded so that they could be answered by 
the parents, was sent to the parents of all pupils in the test sample. 
On the assumption that socio-economic status is measured best by 


a combination of indices, Gough (19)9:52-56) developed the Home Index 
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9 
Scale. Elley (1961:105) modified Gough's scale to make it more applicable 
to Alberta. The present study used a slightly modified version of the 
scale used by Elley. The scale or questionnaire used in this study appears 
in Appendix A. The changes (inclusion of a stereo, colored television, 
and magazine subscriptions) were thought to be necessary to keep abreast 
of changes in the standard of living. Interestingly enough, findings 
relative to the number of colored television sets in the homes of the 
subjects were a direct reversal to expectations. It would seem that the 
high socio-economic group do not attach any great importance to possessing 
colored television as indicated by the absence of same in their homes. 
Time payments or credit buying now make it possible to purchase luxury 
items which previously many families would not have been able to afford. 
This could possibly explain the greater number of colored television sets 
in the homes of the low socio-economic families. 

The investigator found many parents in one socio-economic area to 
be extremely sensitive about providing the information requested in the 
questionnaire. In view of the reaction that many of the questions were 
of an extremely private nature and had no bearing on the proposed study, 
the investigator would have strong reservations about using this type of 
an instrument in a future study. 

A covering letter accompanied the questionnaire (See Appendix A): 
Each subject was assigned a code number by the investigator and this code 
number appeared at the top of the questionnaire. This procedure was 
utilized to avoid making it necessary for the parents to sign the 
questionnaire. 

The questionnaires were scored according to the directions for the 


Gough Home Index Scale. Each subject was also assigned a rating accor- 
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ding to Blishen's (1968) Socio-Economic Index for Occupations. The 
father's and mother's occupation were obtained from the cumulative record 
cards. The mother's occupation was used only where she was the main 
support of the family. 

The total socio-economic status (S.E.S.) for each pupil was 
calculated by combining for each child a score based on the occupation 
of the father according to Blishen's (1968) Socio-Economic Index for 
Occupations and the score on the revised home index questionnaire. 

Whereas the 1958 Blishen Scale, based on the 1951 census, divided 
33 occupations into seven classes on the basis of mean income and mean 
education, the Socio-Economic Index for Occupations, based on the 1961 
census data followed the procedure of Pineo-Porter, as reported by 
Blishen (1968:7))1-753), who attempted to scale occupations in Canada. 
Using their approximations for 88 occupations, prestige scaled scores 
were assigned to the occupational titles. A regression equation, which 
had as the dependent variable the eighty-eight Pineo-Porter scores 
which overlapped the 1961 census list, and had as the independent 
variables the corresponding income and educational indices, was con- 
structed. The regression weights in percentages were then applied to 
320 occupations in Canada, and a socio-economic index was derived. 

The rank correlation between the new socio-economic index and the 1951 
occupational class scale is .96. 

The mean S.E.S. scores according to high and low socio-economic 
levels by grades are shown in Table III. The revised Home Index Scale 
sought to obtain additional information relative to the home situation 
of the subjects in this study. As indicated in Table III, the home 


environment of the low socio-economic groups varied only slightly at the 
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52 
four grade levels. The mean S.E.S. scores of the low groups were well 
below the 12.67 mean of the test sample on the home index questionnaire. 
On the other hand, the mean scores of the high socio-economic groups on 
the same home index were well above the 12.67 mean, indicating that the 
pupils in these groups were from homes that provided children with a 
variety of experiences which are considered significant factors in 
determining social status rating. The range in the total S.E.S. scores 
for all groups is shown in Table III. The least range occurred in the 
low S.E.S. kindergarten group indicating that the pupils were essentially 
a comparatively low as well as a homogeneous group relative to socio- 
economic rating. The greatest range occurred in the low S.E.S. grade two 
group where the scores ranged from 30.61 to 62.85. The mean score of 
2.85 indicates that the majority of total S.E.S. scores were at the 
lower end of the range, while, in fact, only two scores were markedly 
higher than the rest of the group. 

Figure 1 illustrates the mean socio-economic scores for the high 
and low groups at each grade level when the scores on the Home Index 
Scale are combined with the ratings on the Blishen (1968) Socio-Economic 
Index for Occupations. As can be seen in Figure 1, the subjects in this 


study were from two extreme socio-economic levels. 
TI. TESTING INSTRUMENTS 


A description of the auditory tests and the intelligence test used 


in this study will be given in this section. 


Auditory Tests 


Auditory Acuity. Each of the 160 subjects in the test sample 
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was individually administered an audiometric test by the researcher and 
an assistant in the month of May. As Newby (196h:19)) stated, it may be 
necessary to spend more than one session when attempting to achieve 
pure-tone threshold measurements on young children. The investigator 
found this to be true. To rule out the possibility of erroneously 
excluding a young subject on the basis of deficient acuity, a retest was 
given if the examiner entertained any doubts about the validity of the 
audiometric test results. 

A Maico Audiometer, which is a portable unit equipped with ear 
phones was used to test the subjects' hearing at the 250, 500, 1000, 2000, 
3000, OOO and 8000 frequencies. The audiometer is constructed so zero 
decibel hearing loss is the intensity required to reach the threshold of 
the average ear 50 percent of the time. The intensity is controlled and 
graduated in five decibel steps. Hearing loss is expressed as the number 
of decibels exceeding the zero point (Newby:196),65). 

The subject was seated so that he could not see the panel of the 
audiometer which the investigator operated. Following a more careful 
explanation of the procedure to be followed, the subject was given 
sufficient practice to ensure that the pupil was attending to the stimulus 
and could indicate his response in the manner requested. 

The intensity at the 1000 frequency was decreased until the child 
could no longer hear the sound and then increased until he could hear it 
again. The same procedure was used at the 500, 250, 2000, 3000, 000 
and 8000 frequencies. The subject indicated whether or not he could hear 
the sound by raising or lowering his fingers. Care was taken to alter the 
intervals between tonal presentations so that the child did not learn to 


respond to a rhythmic pattern. The results for each ear were recorded on 
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an individual audiogram card provided by the Maico company. 

Pauls and Hardy (1953:538-539) conducted an investigation of 
hearing impairment in preschool-age children. They suggested a classifi- 
cation which could be used as a general guide in assessing the severity 


of hearing losses of young children. Table IV sets forth the recommended 





eClassphication - 
TABLE IV 
HEARING IMPATRMENT IN PRESCHOOL CHILDREN 
Extent of Loss in Decibels Degree of Loss 

208% iaedb Mild 
hOts 6Ordb Moderate 
60te_ 75eddb Severe 
79 =n100c6db Profound 





It has been suggested that losses of "twenty decibels at two or 
more frequencies or thirty decibels or greater at any single frequency" 
indicate deficient hearing (Newby, 196):223). Due to the impossibility 
of being able to administer the audiometric testing in a sound-proof room, 
standards were set by the investigator so that only those subjects who 
had losses of twenty-five decibels at two or more frequencies or thirty 
decibels or greater at any single frequency were eliminated from the 
study. This would concur with the International Standards Organization 
standards as reported by Broderick and Kranz (1965:570-571). 

In the present study, twenty pupils were eliminated due to 


inadequate auditory acuity. The distribution was as follows: kinder- 
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56 
garten, two boys and three girls; grade one, two boys and one girl; 
grade two, two boys and four girls; grade three, six boys. These 
children, generally, experienced more difficulty in hearing at the 250 
and 500 lower frequencies, and, the )000 and 8000 higher frequencies. 
These findings indicate the need for audiometric testing before or at the 
time children enter grade one. A similar recommendation has been made by 
previous researchers working in the field of auditory perception (Reid, 
196); Cosens, 1968). 

Auditory Discrimination. Auditory discrimination was measured by 
the Fast-Cosens Auditory Discrimination Test. This is a non-standardized 
test which was constructed by two researchers at the University of Alberta 
in 1968. The test was administered to all subjects by the investigator 
and two assistants during the months of May and June. By using dividers 
it was possible to individually test three subjects at a time. The test 
was administered in two twenty minute sessions with a five minute break 
between sessions. Due to the factors of short attention span and fatigue, 
the tape presentation was stopped momentarily at the end of every thirty- 
five items for the kindergarten subjects. 

In the present study which used the Fast-Cosens Auditory 
Discrimination Test with 160 subjects from kindergarten, grades one, 
two and three, the KR-20 reliability index was .9). 

Since the criterion variable in the present study was auditory 
discrimination and the measuring instrument used was the recently devised 


Fast-Cosens Auditory Discrimination Test, information related to the 


theoretical background of the test seems necessary. 


The Fast-Cosens Auditory Discrimination Test. The instrument was 


designed to test auditory recognition of minimal differences that exist 
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between the phonemes used in speech. Previous researchers have widely 


used the Wepman Auditory Discrimination Test for this purpose for many 
years. Fast (1968) and Cosens (1968) constructed a revised and lengthened 


word-pairs instrument which would perhaps more clearly discriminate between 
children with good and poor auditory discrimination. 


The following definitions refer to terms which are used to describe 


the phonemic consonants in the Fast-Cosens Auditory Discrimination Test 
(Fast, 1968:))6). 


Stops: Stops are consonants in which the flow of air is stopped 
or obstructed when articulated. The stops include/p,t,k/ and /b,d,g/. 


Fricatives: Fricatives are the "nine consonants which are 
produced by an obstruction of the air stream causing audible friction". 
These are: /f,v,9,%,5,2,%,2,h/ (Stageberg, 1965:22). 


: ’ w , 
Oras ine" thin" s as.in ‘shun" 


% as in "then" % as in "azure" 

Affricates: Affricates are a special type of stops. Here the 
closure of the stops is gradually released to permit a slight friction 
noise. The sounds /%/ and /}/ as in "chill" and "Jill" 
respectively, are the two affricates. 


Nasals. Nasals are the sounds which are produced by forcing air 
through the nasal cavity. The nasal sounds of English are: /n,/m,/y/. 
For example: /g/ as in "ring". 


Lateral: Lateral is the /1/ sound, "made by placing the tongue on 
the alveolar ridge and vibrating the vocal cords as the air passes out on 
both sides of the tongue" (Stageberg, 1965:2h). 


Glides: Glides are sounds produced by a vibrating tongue position. 
They are: /r,y,w,/ and are all voiced sounds (Stageberg, 1965:2)). 


Voiced: Speech sounds produced while the vocal cords are vibrating 
are said to be voiced. 


Voiceless: Speech sounds produced while the vocal cords do not 
vibrate are said to be voiceless. 


Bilabial: Bilabial is a speech sound produced by closing the two 
lips, with or without the addition of voicing. Bilabial sounds are: 


/p,/b,/m/. 
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Labiodental: This is a speech sound produced with the lower lip 
against or touching the upper teeth. Labiodental sounds are: /f,/v/. 


Interdental: This speech sound involves articulation of the 
tongue between the upper and lower teeth. The interdental sounds are: 


/®,/8/. 

Alveolar: This is a speech sound produced with the position of the 
"tongue permitting a small stream of air to hiss over its surface at the 
alveolar ridge" (Stageberg, 1965:23). The alveolar ridge is the teethridge 
(Pike, 1917:233). They are /t,/d,/s,/z,/n,/1,/r/. 

Alveopalatal: The alveopalatal is a production of speech sound 
with "the point of articulation near the teethridge and front part of 
hardepalate e(rike, 19)'7:233). | They are: /S,/2,/¢./1./97 - 

Velar: This is a speech sound produced with the point of articula- 
tion at the soft palate in order to close the nasal cavity. The sounds 
are: /k;,/g,/qg,/w/ (Fast, 1968:16). 

The choice of items was based on the research of Miller and Nicely 
(1966), Templin (1957), and Miller (1951) as it relates to discrimination 
errors, articulation errors and frequency of phonemes in the English 
language. 

Miller and Nicely (1966:170) found that nasality and voicing are 
the most discriminable features of speech sounds. Therefore it is 
relatively easy to discriminate between nasal and non-nasal sounds, and, 
between voiced and voiceless sounds. Consequently, voiced sounds were 
contrasted with voiced sounds, and, voiceless sounds were contrasted 
with voiceless sounds in the items on the Fast-Cosens Auditory Discrimina- 
tion Test. Similarly, sound contrasts which required discriminating 
between nasal sounds, but not between nasal and non-nasal sounds were 
included in the word-pair items of the test. 

Findings of Miller and Nicely (1966:166) also indicated that place 
of articulation is an important factor in the discrimination of speech 


sounds. They grouped the consonants according to three places of 


articulation in the mouth, namely, front, middle and back: 
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According to findings of the study, the distinction between the 
voiceless /f/ and the voiceless/@/ and between the voiced /v/ and the 
voiced /6/ are among the most difficult to hear. 

Table V shows the twenty-four English consonant phonemes as classified 
according to place of articulation and sound type. 

Miller (1951:86-88) in another study reported that 38 per cent of 
the phonemes are vowels and diphthongs and 62 per cent are consonants. 
Some consonants are rarely used while others are used extensively. 

"Only five apt arane sennis make up more than 50 per cent of the final 
consonants" (Miller, 1951:87), four of these being /ng, z,v,r/. 

Research of Templin (1957:53) indicated that final consonants 
were mastered later than initial consonants, and that affricates and 
fricatives are mastered later than stops. Therefore, in the Fast-Cosens 
Auditory Discrimination Test more comparisons of consonants in the final 
position, and, more comparisons among fricatives and affricates than 
among stops are included: 


Table VI illustrates all the phoneme comparisons made in the 


Fast-Cosens Auditory Discrimination Test. 
The Fast-Cosens Auditory Discrimination Test consists of 266 


word-pairs which are presented on a tape recording. The latter ensures 

consistency of presentation. If the word-pairs are different, the pupil 

raises his hand, but if the word-pairs are the same he keeps his hand down. 
The different word-pairs are minimal pairs, that is, there is only 


one phonemic change in the word. Of the 133 unlike word-pairs, sixty-six 
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TABLE VI 


ENGLISH CONSONANT PHONEMES COMPARED IN THE FAST-COSENS 
AUDITORY DISCRIMINATION TEST (Fast, 1965:57) 


Examples 
of 
Selected 
Type of Speech 
Speech Sound Sounds 
Stops 
vl 
vd 
Fricatives 
thin 
vl 
sure 
that 
vd 





azure 


Aetricates PETE ECE tet (ons21) 
Lee ne al 
Nasels COC ec 

Sees arelsted fotl oak ek oh sol feb 

caides OE 


Key: ‘initial consonant comparisons made 


ring 


V medial consonant comparisons made 


final consonant comparisons made 
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62 
items contain voiced phonemic comparisons and sixty-seven contain voiceless 
phonemic comparisons. Of the 133 unlike word-pair items, sixty-one 
consist of final sound comparisons, thirty-five of medial sound comparisons 
and thirty-nine of initial sound comparisons. 


A copy of and directions for administering the Fast-Cosens 


Auditory Discrimination Test are included in Appendix B. 


Intelligence 
The choice of this test was partially governed by the availability 


of eight test levels which are all scaled to the Stanford-Binet Intelligence 
Scale, 1960 Revision, (Form L-M). At each level, the rate and scope of 
mental development are measured in terms of the following four factors: 
logical reasoning, numerical reasoning, verbal concepts and memory. 
Seven test units within these factors are grouped into two main sections, 
namely Language and Non-language. A separate mental age and intelligence 
quotient are obtained for each of these sections. In addition to this, 
the test also yields a total mental age and a total intelligence quotient. 
Copies of the California Short-Form Test of Mental Maturity, Level o and 
Level 1, are included in Appendix C. 

As recommended by Buros (1965), Level O was used for all of the 
kindergarten subjects and Level 1 for ali subjects in grades one, two 
and three. 

The mean Language, Non-language and Total Intelligence Quotients 
by sex and grade are shown in Table VII. 

Results of the California Short-Form Test of Mental Maturity 
indicated that the mean intelligence quotient for kindergarten group was 
highest and that of the grade three group was lowest when a comparison 


is made among the four grades. Total I.Q. scores of the subjects in the 
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MEAN I.Q. SCORES OF THE TEST SAMPLE AS MEASURED 


TABLE VII 


BY THE CALIFORNIA SHORT-FORM TEST OF MENTAL MATURITY 


Grade and Sex 


Kindergarten 


Ginls 
Boys 
Total 


Grade One 
Girls 
Boys 
Total 

Grade Two 
Girls 
Boys 
Total 

Grade Three 
Girls 


Boys 
Total 


Language I.Q. 


10955 
ra) a2 


102.95 
11.25 


103.65 
Li2eG 


106-5 
106.8 


Non-Language I.Q. 


1123 
119.55 


109.55 
111.95 


110.75 
112.65 


Totass TG. Q. 
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6h 
test sample ranged from sixty-four to 145. Both the highest and lowest 
scores were made by kindergarten subjects. The boys I.Q. scores were 
higher than the girls at all four grade levels. The difference between the 
sexes as related to school achievement in the primary grades has often 
been attributed to the superior language development of girls at the time 
of school entrance. Girls, in the presence of the mother and within the 
home, more frequently engage in imitative play which usually involves a 
considerable amount of oral language. Boys, on the other hand, tend to 
engage in more physical, rigorous, outdoor play which necessitates a 
lesser degree of language usage. Therefore, it was of considerable 
interest that the boys at all grade levels in the present study scored 
higher than the girls on the Language section of the test. There was 
only a slight difference between the boys! and girls' Non-language I.Q's, 
favoring the boys. 

A summary of the data relative to chronological age, socio-economic 
status, intelligence quotients, mental age by grade and sex is presented 
in Table VIII. 

The difference between the mean mental ages of the boys and girls 
favored the boys at every grade level. The range of the Non-language 
M.A.'s between boys and girls was not as great as was the range in the 
Language M.A.'s. Relative to the latter, the differences were greatest 
in grades one and two, the differences being 12.95 and 11.05 months 
respectively. However by the end of grade three, the difference between 
boys and girls was only minimal, namely 1.15 months. The slight 
difference in S.E.S., as depicted by total S.#.S. scores, for boys and 
girls in each of the low and high socio-economic groups, together with 


equal opportunities of schooling over a period of three years, could be 
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influential factors in the resultant grade three findings. 


III. ANALYSIS OF THE DATA 


The subjects' responses on the Fast-Cosens Auditory Discrimination 
Test were recorded in IBM Answer Sheets and scored by the IBM Optical 


Scorer in the computer department, University of Alberta, Edmonton. 
The California Short-Form Test of Mental Maturity for each subject was 
hand scored. 

The raw scores on the auditory discrimination test and the 
intelligence test, as well as the subject's sex, socio-economic status 
rating, and chronological age were punched on data cards and processed 


by computer services at the University of Alberta. 


Item Analyses 


The item analyses on the Fast-Cosens Auditory Discrimination Test 


consisted of five separate item analyses: one for the entire test sample 
population of 160 subjects and the other four for each of the kinder- 
garten, grades one, two and three groups. This enabled the investigator 
to observe the subjects' performance across the grade levels and within 
the individual grades. It was also possible, as a result of the item 
analysis, to determine and order the difficulty of the test items for 


each grade. 


Correlations 

Using the total test sample, correlations were also determined 
between the total test scores on the Fast-Cosens Auditory Discrimination 
Test and the following variables: chronological age, socio-economic 


status, intelligence and sex. The correlations were established by using 
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the computer program DEST 05. The correlations tested the third 


hypothesis. 


Stepwise Regression Analysis 


This analysis indicated the rank order and the degree to which 
each of four selected variables would predict the total score on the 


Fast-Cosens Auditory Discrimination Test. The variables were: socio- 


economic status, intelligence, chronological age and sex. 


One-Way Analysis of Variance 


To test for significant differences in pupil performance on the 
Fast-Cosens Auditory Discrimination Test, a one-way analysis of variance 
with each of kindergarten, grades one, two and three groups Was carried 
out on total pupil scores and on the following: scores for each of the 
sound contrasts, voiced and voiceless sounds, sounds in initial, medial 
and final position, and, like and unlike word-pairs. The analysis was 
carried out by ANOV 15, a computer program designed by the Division of 
Educational Research Services, University of Alberta, Edmonton. In 
addition to giving a one-way analysis of variance, this program includes 


a Scheffe Multiple Comparison Test of observed means. 


Two-Way Analysis of Variance 
To test the second hypothesis that all pupils performed equally 


well on the Fast-Cosens Auditory Discrimination Test regardless of grade, 
socio-economic status and sex, a two-way analysis of variance was computed 
by using ANOV 25, another computer program designed by the Division of 
Educational Research Services, University of Alberta. This analysis 


also determined whether there was any interaction between grade and sex, 
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or, between grade and socio-economic status on auditory discrimination 


scores. 


Summary 

The test sample of 160 subjects in this study consisted of 
kindergarten, grades one, two and three pupils randomly selected from 
two schools and two kindergartens designated by officials on the basis 
of socio-economic status. 

Data collection by the investigator involved the administration of 
several testing instruments. Auditory discrimination scores were obtained 
by using the Fast-Cosens Auditory Discrimination Test. The California 
Short-Form Test of Mental Maturity was given to obtain an intelligence 
quotient for each subject. Audiometric tests were given to measure 
auditory acuity. By combining ratings on Blishen's (1968) Socio-Economic 
Index and a modified Home Index Scale (Elley, 1961), a socio-economic 
score was calculated for each pupil. The chronological age of each 
subject was obtained from the cumulative record files. 

The data analysis consisted of computation of correlations, 
stepwise regression analysis, one-way analysis of variance, two-way 


analysis of variance and an item analysis. 
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CHAPTER IV 


FINDINGS: THE ANALYSIS OF PUPIL PERFORMANCE ON 


THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


This chapter will present and analyze the data obtained in the 
present study which investigated the auditory discrimination ability of 
160 subjects randomly selected from kindergarten, grades one, two and 
three. The general performance of the pupils as indicated by the total 
scores on the Fast-Cosens Auditory Discrimination Test will be examined 
in section one. Section two will discuss the pupil scores in terms of 
specific sound type contrasts included in the test items. In section 
three an analysis of the word-pairs will be made in order to determine 
the specific sounds which presented the most and least difficulty for 


the subjects in the present study. 


I. PUPIL PERFORMANCE BY GRADES 


ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


Results of the Fast-Cosens Auditory Discrimination Test as 


indicated by total scores, revealed the progressive ability of pupils 
at each successive grade level to make auditory discriminations between 
speech sounds. The total possible score was 266. The mean grade scores 
were as follows: kindergarten, 223.90; grade one, 231.28; grade two, 
239.28; grade three, 23.8. 

Table IX presents, in addition to the test mean for each grade, 
the test variance, the standard deviations, and the range of scores within 
each of five achievement groups. The pupils are distributed into these 


achievement groups on the basis of total scores on the auditory dis- 
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crimination test. Those in the Upper 5 group represent the top 20 per 
cent of pupil scores. Approximately eight pupils, or 20 per cent of 
the pupils are assigned to each achievement group, at each grade level, 
on the basis of their achievement. 

The test mean of 223.90 for the kindergarten pupils indicates that 
these subjects were able to correctly discriminate 8) per cent of the 
items on the auditory discrimination test. One might assume that their 
language development during the preschool years has been adequate when 
this group is considered as a whole. The percentage of items correctly 
discriminated at the successive grade levels was as follows: grade one, 
86 per cent; grade two, 89 per cent; grade three, 92 per cent. These 
findings indicate an increase in auditory discriminative ability of 
pupils from kindergarten through grade three. It would seem, in view 
of the grade means on the auditory discrimination test that these 
children are competent in auditory discrimination. However, the 
importance of the remaining 8 to 16 per cent of the speech sounds not 
mastered cannot be overlooked. There is always the possibility that 
these sounds are representative of difficulties being experienced by 
children in reading because of the fact that they may be sound types 
which are used more extensively or more frequently than those mastered. 
In addition to this, they could present difficulties for these pupils 
when it is necessary to use them in their written language forms. 

Figure 2 graphically depicts the frequency distribution of the 
total test scores for each of the four grades, namely, kindergarten, 
grade one, grade two and grade three. The skewed distribution reveals 
a large number of high scores accompanied by a wide range in scores with 


perhaps the exception of grade three. It is evident that performance of 
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the test sample on the auditory discrimination test was generally at a 
high level. Findings indicated that 85 per cent of the subjects in this 
study got between 83 and 97 per cent of the items on the Fast-Cosens 
Auditory Discrimination Test correct. However, in the final analysis, 
one cannot overlook the possibility that the items not mastered may 
represent those sounds most frequently used and therefore of vital 
importance to success in the beginning stages of learning to read. 

The decrease in the standard deviation at each successive grade 
level indicates that the variability of the scores gradually becomes less. 
The standard deviations for the four grades were as follows: kindergarten, 
20.2; grade one, 17.15; grade two, 12.51; grade three, 8.85. Relative to 
the standard deviation of 16.9) for the test sample, the grade three stan- 
dard deviation indicates that the pupils' scores were closer to the mean, 
the dispersion and variability of scores at this grade level being much 
less than in any of the other grades. In summary, the developmental aspects 
of auditory discrimination are indicated by the increase in means, the 
pupils' scores coming closer to the mean and the decrease in variance at 
each successive grade included in the present study. 

When consideration is given to the achievement groups, the range of 
marks in the bottom 20 per cent of pupils is least at the grade three level. 
The frequency distribution of scores as shown in Table X indicates that the 
range of scores is greatest for kindergarten and is least in grade three. 
The smaller range of scores in the lower achievement group of grade three, 
namely 225 to 233, indicates that the pupils at this grade level were 
a more homogeneous group in discriminating minimal word-pairs than 


were the pupils in kindergarten, grade one and grade two. The lowest 
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TABLE X 


FREQUENCY DISTRIBUTION OF PUPIL SCORES ON 
THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
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75 
score of 168 in grade one not only obscures the ability of the group to 
auditorially discriminate but it widens the range of scores in the lowest 
achievement group to 7. The lowest scores of 200 and 225, in grades 
two and three respectively, indicate a progressive increase from that of 
182 in the kindergarten group. The highest score of 258 occurred at the 
grade two level. However, total scores of 257 were made by pupils in both 
kindergarten and grade three. There is an absence of scores in the 260 
to 266 range at all four grade levels. The narrowing range of scores 
between kindergarten and grade three, with the exception of grade one 
and its one extremely low score, is due to a higher level of perfor- 
mance in the lowest achievement group at each grade level. In summary, 
the mean grade scores, test variances, standard deviations and range of 
scores as presented in Table IX indicate that there is generally a steady 
progression in ability of pupils from kindergarten through grade three to 


make auditory discriminations between speech sounds. 


II. PERFORMANCE OF PUPILS BY SPECIFIC SOUND TYPES 


The scores on the Fast-Cosens Auditory Discrimination Test were 


analyzed in three ways in order to determine the ability of the pupils 
in each grade to discriminate specific types of sounds. Consideration 
in the analyses was given to sound contrasts, voicing, and position of 


sound in the word. 


Sound Contrasts 
The 133 unlike word-pairs were examined according to the following 
types of sounds: stops, nasals, fricatives, affricates, semivowels and 


lateral. The mean sound contrast scores for each type of sound was 





ay iy 
ot qrots sits to wtiftde ont sexrueddo ¥lao dom Bao Sbheig nt BOL Yo e100% ; 
teowol sit mf eetooe to oyfes oft enobiw +t dud etanrtaivoeth ylistrotibes 
edited mt ,gSS bas 00S to esrooe teswol sa Tih ot org tremeveinos 
to- ¢sit mott sese root avieeetaord s stsokbat eRneresogaqeet seidd bas ows 
eft te berumoo 62S ‘to etoss ¢zadyin ei? .qaorm ‘tte Megrebebl edt at SBI 
ditod oat eliqua yi ebsm etew Yes to eatoo8 fetod .xevewoH Level owt oberg 
OBS adt+ ni setoos to eonseds na at stedT sends shbry BAe ned tsytebatal 
gex00e To sumst gniworrsna ef .afsvet shat wot [is 38 egnst ddS oF 
eo sbetg to nottqsoxs edd ath .seitt ebarg Dima addregtebatsl eewted | 
jitenbe to Isvsl retigid s of sub ek ,otd0s wok Ylemeitxs sao att bas 
yremmbe ol . .fevef ebay doss ts query dnemeve fics saewol edt at eonaa 
to sgnet bone enoltsiveb brsbnste ,ssoneiiay seed .eetess oberg AZO oats 
/ 
ybeste s wil SIENSy ei stedt ded¢ etsotbat XI ofdel at beinoesta 2s so008 
ot soudé ebevo dyvowit astisetobrit mort eligug to yiiitds ae no fasorgy 
.ebatoe doseqe meswied sxdtt¢ecimbroekb wrod thas exism 


SHIT Cwuoe OTUTOGIS YA SITY FO AOUAMMOWHAT IT oil 





erow tsel nottentinivogild 


efiqua edt to Wilids edd soimreteb of tebto af syaw gamit mr hegwlane 


motteisbiesco® .abruoe to eeqyt oftioege scacimisoa tp ot obi adie 
te noktied bre vaniolov ,eteertsoo braves ala arma ‘oift mt 





76 
calculated by utilizing the difficulty indices in the item analysis. The 
difficulty index for each test item on the Fast-Cosens Auditory Discrimina- 
tion Test was obtained from the item analyses which were programmed for 
each grade level by the Division of Educational Research Services, 
University of Alberta. The difficulty of a test item is usually expressed 
as the proportion of a certain sample who respond to it correctly (Davis, 
1966:281-285). It is within this context that the investigator refers to 
the difficulty index of a test item. A difficulty index of .850 would 
indicate that 850 out of 1,000 responses, or 85 per cent of the responses 
on that specific test item were correct. Auditory discrimination per- 
formance at each grade level on the unlike word-pairs indicated that some 
types of sounds were more difficult than others. Table XI shows the mean 
proportion of each sound contrast that was mastered at each grade level. 
The findings for any one type of sound contrast indicate that there is 
generally an increase in the ability of pupils from kindergarten through 
grade three to discriminate between the various sound contrasts included 
in the Fast-Cosens Auditory Discrimination Test. As shown in Table XI, 
the difficulty indices for the nasal-nasal sound contrasts were .752, 
791, .859 and .88) forkindergarten, grade one, grade two and grade three 
respectively. This could be indicative of the developmental nature of 
auditory discrimination which has been postulated by previous researchers 
(Kennedy, 192; Wepman, 1960; Thompson, 1962; Poling, 1968; Fast, 1968). 

Most Difficult Sound Contrasts. When consideration was given to 
the test sample, the most difficult items were those involving stop 
contrasts. Only 81 per cent of the subjects got the twenty-four items 
correct. Although only 76 per cent of the kindergarten pupils were able 


to correctly discriminate the sound contrasts involving stops, the 
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difficulty indices of .815 and .85) at the grade one and two levels, 
respectively, indicate that the pupils exhibited increased ability at the 
successive grade levels in the discrimination of stop contrasts, the 
greatest increase occurring between kindergarten and grade one. This is 
possibly due to the emphasis placed on final consonants in most instruc- 
tional programs in reading during the first year of school. The stop 
contrasts continued to present difficulty for the grade three pupils, 
however, as is shown by the difficulty index of .807. 

The second most difficult sound contrast for the subjects in the 
test sample to discriminate were the nasals. However, the difficulty 
indices of .752, .791, .859, and .88) indicate that there was a pro- 
gressive increase in the ability of the pupiis from kindergarten through 
grade three to discriminate between the nasal sound contrasts. The 
greatest increase occurred between grades one and two. 

The indices of .862 and .865 in the discrimination of sound 
contrasts involving semivowels and fricatives, respectively, indicate 
that there was only a slight difference in the performance of the 
subjects in the test sample on items involving these two sound types. 

The developmental nature of auditory discriminative ability is indicated 
by increased scores on both types of sounds at each successive grade 
level. Similar to sound contrasts involving nasals, the greatest increase 
in discriminative ability occurred between grade one and grade two. 

When consideration was given to grades, the nasal comparisons 
were the most difficult sound contrasts to discriminate in kindergarten 
and grade one. The pupils had to discriminate between eleven unlike 
word-pairs in the nasal category. Of these 75 per cent of the subjects 


in kindergarten and 79 per cent of the subjects in grade one answered 
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the items correctly. The most difficult sound contrasts for pupils in 
grades two and three were the stops. In grade two, 85 per cent of the 
pupils gave the correct response on the items involving stop contrasts. 

Of the twenty-four stop comparisons, 80 per cent of the grade three 
pupils got the items correct. 

The second most difficult sound contrast to discriminate in 
kindergarten and grade one was the stops, whereas in grades two and three, 
nasals were second in difficulty. Blank (1968) has suggested that in the 
perception process, as applied to reading, there is a tendency to focus 
on the beginnings of words and from there on children use context clues. 
As a result attention is not focused on the whole word, or more speci- 
fically, on the ending. This might partially explain the difficulty that 
the subjects exhibited in discriminating stops. Relative to the difficulty 
the pupils experienced in the discrimination of nasals, it is possible 
that discriminative characteristics are less distinct in nasals than in 
other types of sounds. There is no movement of the articulator and the 
nasal consonants are resonated in part in the nasopharynx and nasal 
cavity through which the air escapes in phonation. 

Least Difficult Sound Contrasts. The easiest items for the subjects 
in the test sample to discriminate were those involving the semivowel- 
lateral sound contrasts. As shown by the difficulty index of .903, 90 
per cent of the pupils gave the correct response. The greatest increase 
in ability to discriminate between these sound types again occurred 
between grade one and grade two. The higher level of pupil performance 
at each successive grade level suggests the developmental nature of 
auditory discrimination. In the stop-fricative and affricate-fricative 


sound contrasts, the difference in the discriminative ability of the 
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pupils in the test sample was minimal as shown by the difficulty indices 
of .898 and .892. The performance of the pupils in grade three was 
slightly below that of the grade two pupils in the discrimination of 
stop-fricative sound contrasts, however. 

When consideration was given to grade, and ease of difficulty, 
the semivowel-lateral comparisons appeared to be the easiest items for 
both kindergarten and grade three pupils to discriminate. In grades one 
and two, however, the pupils’ performance was highest on the items 
involving stop-fricative comparisons. Of the twenty-three items in 
which it was necessary to discriminate between stop-fricative sounds, the 
pupils in grade one and grade three got 88 per cent and 92 per cent, 
respectively of the items correct. The grade two pupils gave correct 
responses to 9), per cent of the stop-fricative comparisons. It should 
be noted that in grade two, the difference in discriminating correctly 
between semivowel-lateral and stop-fricative comparisons is minimal, 
namely .002. Subjects in three of the four grades evidently found the 
semivowel-lateral comparisons easy to discriminate. 

The findings indicate that in some instances, there was very 
little difference between the performance of subjects in grades two and 
three when discriminating between the various types of sounds. If, as 
it has been suggested, auditory discrimination may mature as late as 
the seventh or eighth year, these findings are not too surprising. 

The mean chronological ages for the grades two and three pupils were 7.9 
years and 9.01 years respectively. This indicates that the grade two 
children were almost eight years old. It is possible that their auditory 
discrimination ability has matured and that, consequently, they are in 


some instances as competent in auditory discrimination as the grade three 
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pupils. Although there was no significant difference between performance 
of grade two and grade three pupils on some types of sounds, the fact 
must not be overlooked that the children at these grade levels still 
require training in auditory perception. 

The mean intelligence scores of 110.92 and 108.75 for grades two 
and three, respectively, could also be influential factors in the auditory 
discrimination performance of the children at these grade levels. There 
is a difference of 2.17 between the mean intelligence score of the pupils 
in these two grades. If, as research (Wheeler and Wheeler, 195; Dykstra, 
1966; Fast, 1968) has indicated, there is a positive relationship between 
intelligence and auditory discrimination, and auditory maturation has 
taken place, we might expect the grade two pupils to essentially be 


equally competent in auditory discriminative ability. 


Voicing 

Table XII shows the mean performance of pupils in the test sample 
and in each grade on the sound contrasts when consideration was given to 
voicing. 

The developmental aspects of auditory discrimination are, generally, 
indicated by the higher level of pupil performance in each successive 
grade when the additional axis of voicing is added. Findings revealed 
that there was a slight tendency to hear differences between two voiceless 
sounds more easily than between two voiced sounds. The greater increases 
occurred between grades one and two in discriminating between the sounds 
the pupils found more difficult. As can be seen in Table XII, the 
difficulty indices for the voiced stops were as follows: kindergarten .7hh, 
grade one .778, grade two .831 and grade three .820. Similarly in the 


discrimination of voiced nasals, the greatest increase occurred between 
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grades one and two, as shown by the following difficulty indices: 
kindergarten, .7523; grade one .791; grade two .859; grade three .88). 
However, in the voiceless stops, the greatest increase in pupil perfor- 
mance occurred between kindergarten and grade one; kindergarten .773; 
grade one .837; grade two .868; grade three .800. This same trend was 
also evident in the voiceless stop-fricative sound contrasts. 

Generally, the subjects in the test sampie performed better on the 
voiceless than on the voiced sound contrasts as measured by the 
Fast-Cosens Auditory Discrimination Test. These findings agree with 
those of Fast (1968:97) and Cosens (1968:112) who also found that 
voiceless sounds were easier to discriminate than voiced sounds in their 
investigations of eemespana discrimination. As stated previously, this 
could have been due to the fact that voiceless sounds are more intense 
and noisy than are voiced sounds, and therefore are easier to hear. 

As indicated in Table XII, the performance of the pupils in terms of 
voiceless and voiced sounds within the sound categories generally shows 

an increase in auditory discrimination ability at each successive grade 
level. That is, the developmental aspects of auditory discrimination 
continue to be Sa even when the voicing axis is added to the specific 
types of sounds. 

There is a gradual and definite progression from kindergarten 
through grade three in the ability to discriminate the following sound 
contrasts: voiced nasals, voiced semivowel-laterals, voiced fricatives, 
voiceless fricatives, voiced affricate-fricatives, and voiced semivowels. 
The voiced sounds tend to be more difficult to discriminate than the 
voiceless sounds. In the discrimination of the sound types as shown in 


Table XII, the pupils continued to manifest increased ability from 
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kindergarten through grade two. In the voiceless stops and voiced nasal 
sound contrasts, however, the grade two pupils were superior to the grade 
three pupils in auditory discrimination. The difference in auditory 
discriminative ability between these two grades was minimal in voiced 
stops, voiceless affricate-fricatives, and voiced and voiceless stop- 
fricatives. 

The most difficult sounds for the kindergarten children to dis- 
criminate were the voiced fricatives. Miller and Nicely (1961:165) 
have stated that voiced fricatives are difficult sounds to hear. They 
have suggested that discrimination of both voiced and voiceless 
fricatives depends more on verbal content and watching the speaker's 
lips than on the acoustical difference. Therefore the taped word-pair 
test would afford no such opportunity. Also, voiceless consonants are 
more intense and noisy than are the voiced consonants. This may partly 
account for the better pupil performance in kindergarten in dsicriminating 
between voiceless than in discriminating between voiced speech sounds. 

Templin (1957:60) found that voiceless fricatives were produced 
more accurately than the voiced fricatives. Research (Miller and Nicely, 
1961; Wepman, 1961) has indicated that there is a close relationship 
between articulated speech and the auditory discrimination of speech 
sounds. As one might then expect, the voiceless affricate-fricative 
comparisons were most easily discriminated by the kindergarten pupils. 
In her investigation of children's speech, Templin (1957:56) also found 
that the three-to-eight year old subjects made twenty-five as many errors 
in fricatives than they did in articulation of nasals. However, if as 
she stated, children are able to articulate the affricate /&/ at the age 


of 4.5 years, discriminating between affricate-fricative sound contrasts 
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might be a relatively easy task for young children. Also, as Denes and 
Pinson (1963:137) have stated, duration and formant transitions play an 
important part in speech recognition. If so, the specific fricative and 
the neighbouring vowel would be important factors in the ease of dis- 
criminating between the unlike word-pairs. 

When consideration is given to voicing, the kindergarten pupils 
performed better on the voiceless than on the voiced sounds except in the 
stop-fricative comparisons. 

In grades one and two, the voiced stop comparisons were the most 
difficult to discriminate. The difficulty indices for these were .778 
and .831 for pupils in grade one and grade two, respectively. However, in 
grade three the sound sehurnets involving voiceless stops proved most 
difficult. The pupils gave correct responses to only 80 percent of the 
items. Templin (1957:58) found in her investigation of children's speech 
that the number of errors by age decreased for all sound categories, with 
the exception of plosives. There was no trend in the production of 
plosives with subjects between the ages of six and eight. 

Denes and Pinson (1963:131) have attempted to explain the difficulty 
encountered in Reet Taine plosives, or stops in speech. In an experiment 
using a particular machine called the Pattern-Playback, test syllables 
consisting of a stop and a vowel were presented to a group of listeners. 
The stops were "centred" at a number of frequencies. The experimenters 
reported that: 

No single plosive burst was consistently heard as the same plosive 
consonant. For example, a plosive burst centred at one frequency 
was heard as a "k" when associated with one vowel, and as a "p" 
when associated with another vowel. In other words, the kinds of 
plosive consonant we hear depends not only on the frequency of the 


plosive burst, but also on the nature of the following vowel. 
(Denes and Pinson, 1963:132) 
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It would seem, therefore, that phonemic environment is an important factor 
in the discrimination of plosives and other speech sounds, both voiced and 
voiceless. 

The easiest items for pupils in grades one and two, when voicing 
was considered, were the voiceless stop-fricative comparisons. In grade 
one, 91 per cent of the pupils gave the correct responses and in grade 
two, 95 per cent of the pupils got the items correct. The voiced 
affricate-fricative word pairs were the easiest items for the grade three 
pupils. 

An analysis of the scores of the test sample indicated that the 
subjects in this investigation performed best on the voiceless affricate- 
fricative and the me eelese stop-fricative items. The voiced stop and 
voiced fricative comparisons were equally most difficult. In summary, the 
subjects performed better on the voiceless than on the voiced sound 


contrasts. 


Position of Sound in Word 

Table XIII shows the mean performance of the test sample and of 
each of the grades when consideration is given to position of sounds in 
the unlike word-pair items on the Fast-Cosens Auditory Discrimination Test. 

The difficulty indices as shown in Table XIV indicate that there 
was an increase in pupil performance at each successive grade level in 
the discrimination of sounds in initial, medial and final positions. 
Pupil performance in discriminating between sounds in the final position, 
although the most difficult of all three positions, showed a develop- 
mental trend: kindergarten .785; grade one .8l6; grade two .885; grade 
three .888. 


When the difficulty indices are used as a basis of comparison 
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TABLE XIV 


ORDER OF DIFFICULTY ON POSITION OF SOUNDS IN WORDS ON THE 
FAST-COSENS AUDITORY DISCRIMINATION TEST 





Ordered Grades Test 
Difficulty Kindergarten Grade 1 Grade 2 Grade 3 Sample 
Most Difficult Final Final Final Final Final 
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between the subjects in the total test sample and the subjects in each 
grade, the order of difficulty of initial, medial and final sounds which 
was found for the entire sample holds at each of the grade levels with the 
exception of grade one. As is shown in Table XIV these pupils showed 
little difference in their ability to discriminate initial, medial or 
final sound contrasts. The difficulty index of .851 for final sounds 
indicated that the subjects in the total test sample found this position 
most difficult. The difficulty index of .891 indicates that medials were 
the easiest to discriminate of all sounds. Therefore, the order of 
difficulty for the subjects in this study, when position of sound is 
considered, was as follows: final, initial and medial. Cosens (1968: 
114) in a study which investigated the effect of auditory discrimination 
training with sixty grade one subjects similarly found that final sounds 
were the most difficult to discriminate and medial sounds easiest to 
discriminate when consideration was given to position of sound. In 
another study which investigated the auditory discrimination ability of 
grade one children, Fast (1968:109) found that sounds in the final 
position posed the greatest difficulty. However, initial sounds were the 
easiest to mnditontal ly discriminate. 

Table XV shows each of the sound positions compared, the various 
sound categories, the number of test items included in each of the sound 
positions and the difficulty indices for each grade. Table XVI summarizes 
the findings relative to type and position of sound in the word-pairs by 
presenting the three most difficult and three least difficult sound type 
contrasts for pupils in the test sample. Those sound types which proved 
most difficult for the kindergarten pupils were the final stops, the final 


nasals, and the medial nasals. The medial fricatives, initial semivowel- 
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TABLE XV 


COMPOSITE DIFFICULTY INDICES OF POSITION OF SOUNDS IN WORDS ON THE 
FAST-COSENS AUDITORY DISCRIMINATION TEST 





Type of Sound Now. on Grade Initial Medial Final 
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laterals, and initial affricate-fricatives were the three least difficult 
sound contrasts. 

Templin (1957:60) found that children had considerably less 
difficulty articulating sounds in the initial and medial position in 
words than they did in articulating sounds in the final position. Perhaps, 
then, the speech sounds which children articulate correctly are those 
they most easily discriminate. 

The most difficult sound types for grade one pupils were the same 
as for the kindergarten pupils: medial nasals, final stops and final 
nasals. The least difficult sound types for pupils in grade one were 
those in which they had to discriminate between sound contrasts in the 
final stop-fricative, final affricate-fricative and medial fricative 
word contrasts. 

In grades two and three the most difficult sound types to dis- 
criminate were those involving final stops, final nasals, and initial 
fricatives. Research of Miller and Nicely (1961:166) indicated that the 
distinctions between /@/ and /f/, and between /®/ and /v/ were among the 
most difficult to hear. They stated that the differentiation depends more 
on verbal context and on visual observation of the speaker's lips than it 
does on the acoustical difference. In view of the difficulty associated 
With discriminating between these particular phonemes, one might expect 
children to experience more difficulty with fricatives on a taped test, 
such as the Fast-Cosens Auditory Discrimination Test. It would also 
appear that phonemic environment is an important factor in the ability 
of children to discriminate between these sound contrasts. The particular 
vowel sound following the consonant sound being compared may be extremely 


important in the pupils being able to discriminate between word-pairs. 
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The least difficult sound types for the grade two pupils to dis- 
criminate were the medial fricatives, final stop-fricative, and medial 
stop comparisons. In grade three, the medial and initial semivowel- 
lateral comparisons, and the medial fricative comparisons were the most 
easily discriminated. The medial fricative comparisons were, therefore, 
among the easiest items for both grades two and three. The investigator 
did observe that many of the subjects subvocalized the word-pairs 
immediately following the presentation, and manifest a rhythmic syllabica- 
tion in doing so. In many cases this seemed to be related to making 
correct responses on comparisons involving medial sound contrasts. 

In summary, it is evident then, that final stop contrasts were the 
most difficult to discriminate in three of the four grades, namely, 
kindergarten, grade two and grade three. There was no consistent pattern 
among the grades as relates to the least difficult items when position of 
sound was considered. This could be partially explained by the fact that 
two dimensions are operating simultaneously, namely type and position of 
the sound in the word. However, as indicated in Table XVI, there was an 
increase in discriminating final stops and final nasais at every grade 


level between kindergarten and grade three. 


Like and Unlike Word-Pairs 

The mean performance and standard deviations of the 133 unlike 
and 133 like word-pairs for the total test sample and for each of the 
grades are presented in Table XVII. 

The mean performance of the test sample in discriminating the like 
word-pairs was 118.63 whereas the mean in discriminating unlike word-pairs 
was 115.90. With the exception of grade three, the mean performance for 


the like word-pairs is higher than that for the unlike word-pairs. At the 
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grade three levels, the means are practically identical. According to 
Vernon (1952:25) discriminating differences is a more difficult task than 
discriminating similarities. She outlined the following sequence of steps 
in perception: awareness, abstracting similarities for classification, 
perceiving differences and identification. Therefore, one might expect 
the mean in discriminating the like word-pairs to be considerably higher 
than the mean in discriminating unlike word-pairs, as was the case in 
kindergarten and grade one. However, by the end of grade three there is 
only a slight difference between the ability of children to discriminate 
between like and unlike word-pairs. It would appear that the perceptual 
task of hearing differences has developed to the extent that children at 
this grade level can discriminate equally well similarities and differences 


between speech sounds. 


TABLE XVII 


PERFORMANCE OF PUPILS BY LIKE AND UNLIKE WORD-PAIRS ON THE 
FAST-COSENS AUDITORY DISCRIMINATION TEST 


Mean of Standard Mean of Standard 

Like Pairs Deviation Unlike Pairs Deviation 
K 116.38 10.06 10725 15701 
Grea Lee 18 7.85 ISDFAZES) 13.45 
Gry 2 L920 6.7 120.08 Ona k 
Gr. 3 121.75 5.88 aL a/ O 6.33 
Total Sample 1.83 63 ne 115.85 12m70 





The following three references to "significant" differences will 


be shown to be statistically significant in Chapter V. The 
only significant difference between grades in discriminating the 
like word-pairs was that between kindergarten and grade three. How- 


ever, in the auditory discrimination of unlike word-pairs there was 
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a significant difference between kindergarten and grade two, kindergarten 
and grade three, and, grade one and grade three. Although there was an 
increase in performance in discrimination, both like and unlike word 
pairs from one grade to the next, the increase was not statistically 


Significant between each of the successive grade levels. 


III. MOST AND LEAST DIFFICULT TEST ITEMS AS INDICATED BY 


PUPIL PERFORMANCE ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


For the convenience of the reader, a summary table has been devised 
which presents those items on which less than 70 per cent of the kinder- 
garten pupils gave a correct response, and, compares the performance of 
pupils at successive grade levels on these same items. The condensed 


information appears in Table XXIII. 


Most Difficult Test Items 

Kindergarten. Those items on which less than 70 per cent of the 
pupils in kindergarten gave a correct response are presented in Table 
XVIII. The seventeen items consisted of the following distribution of 
sound contrasts: six fricatives, six stops, three nasais, and two stop- 
fricatives. Eleven of the items involved sounds in the final position, 
five necessitated discriminating between sounds in the initial positions 
and only one consisted of sound contrasts in the medial position. When 
voicing was considered, eleven of the items involved discrimination 
between voiced sound contrasts and six between voiceless sound contrasts. 
To summarize, the following features posed the greatest difficulty for 
kindergarten pupils in discriminating the most difficult word-pairs: 
stops, fricatives, voiced sounds, and sounds in the final position. 


Of the eighteen test items, eight consisted of sound comparisons 
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TABLE XVIII 


MOST DIFFICULT” TEST ITEMS AS MEASURED BY THE FAST-COSENS 
AUDITORY DISCRIMINATION TEST AT END OF KINDERGARTEN 





Word-Pair ‘Type of Sound. Position  Voicing™* Difficulty 
Index 

fence-thence Fricative-Fricative Initial v1 ~125 
bad-bag Stop-Stop Final vd 350 
lathe-lave Fricative-Fricative Final vd 400 
clove-clothe fFricative-Fricative Final vd - 450 
winning- 

winging Nasal-Nasal Medial vd 75 
rung-rum Nasal-Nasal Final vd 75 
thy-vie Fricative-Fricative Initial vd oes 
vow-thou Pricative-lricative Initial vd .550 
lease-leash Fricative-Fricative Final vl ~550 
coke-cope Stop-Stop Final vl 575 
fought- 

thought Fricative-Fricative Initial vd .600 
cap-cat Stop-Stop Final vl .600 
cog-cob Stop-Stop Final vd 625 
peak-peep Stop-Stop Final v1 625 
sheep-sheath Stop-Fricative Final vl 625 
sun-sung Nasal-Nasal Final vd 625 
rub-rug Stop-Stop Final vd .650 
bail-vale Stop-Fricative Initial vd 675 





*Those test items on which less than 70 per cent of the subjects 
gave a correct response. 


**y1 Voiceless 
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involving these sound contrasts is not surprising. Factors involved in 
the difficulty could be the phoneme environment as well as the place of 
articulation. The /v/ and /6/ are both articulated in the front position 
of the mouth and the resulting frequency sound of each is very similar. 
The percentage of correct responses by the pupils in kindergarten on items 
involving these sound contrasts is as follows: "lathe-lave", )O per cent; 
"clove-clothe", 45 per cent; "thy-vie", 52.5 per cent; "vow-thou", 55 per 
cent. The pupils obviously experienced more difficulty discriminating 
between /v/ and /6/ in the final position than when it was in the initial 
Posi tionase lt hepenees suggested that children have less difficulty with 
initial sounds in measures of auditory discrimination because of the fact 
that, in language, their attention focuses on the beginning of the words 
and they use context to a large extent from thereon to get the meaning 
of the word (Blank, 1968:1092). 

The single most difficult item for the kindergarten group was 
"fence-thence". Only 12.5 per cent of the pupils got this item correct. 
The sound contrast was a voiceless stop-fricative in the initial position. 
The "fence-thence" word-pair was consistently the most difficult single 
item at every grade level in this study. 

Grade One. In grade one there were tweive items on the Fast-Cosens 
Auditory Discrimination Test on which 70 per cent of the subjects failed 
to give the correct response, as compared to seventeen in kindergarten. 
The twelve items are presented in Table XIX. 

Similar to the pattern in kindergarten, items involving the 
fricative /0/ and /8/ posed the most difficulty for pupils in grade one. 

A breakdown of the difficult items according to sound contrasts was as 


follows: four fricatives, of which three were in the final and one was 
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MOST DIFFICULT” TEST ITEMS AS MEASURED BY THE 


TABLE XIX 


FAST-COSENS AUDITORY DISCRIMINATION TEST AT END OF GRADE ONE 





Word-Pair 


fence-thence 
clove-clothe 
lathe-lave 
lease-leash 
bad-bag 


winning- 
winging 


sun-sung 
coke-cope 


sinner- 
singer 


tug-tub 


brimming- 
bringing 


lesion-legion 


Type of Sound 


Fricative-Fricative 


Position 


InaGial 


Fricative-Fricative Final 


Fricative-Fricative Final 


Fricative-Fricative Final 


Stop-Stop 


Nasal-Nasal 
Nasai-Nasal 


Stop-Stop 


Nasal-Nasal 


Stop-Stop 


Nasal-Nasal 


final 


Medial 


final 


Final 


Medial 


Final 


Medial 


Affricate-Affricate Medial 


Voicing: 


vl 
vd 
vd 
al 


vd 


vd 
vd 


vi 


vd 


vd 


Difficulty 
Index 


25 
325 
5350 


ny) 


pO 


#50 
575 
.620 


~625 
.670 


O75 


98 





“those test items on which less than 70 per cent of the subjects 
gave a correct response. 
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in the initial position; four nasals, of which three were in the medial 
and one was in the final position; three stops in the final position; one 
affricate-fricative in the medial position. Of the thirteen most difficult 
items, nine consisted of voiced sound contrasts and three of voiceless. 
The positions of sounds in the difficult items were: seven final, four 
medial and one initial. In summary, the main features of difficulty were 
found to be stops, fricatives, sounds in the final position and voiceless 
sounds. 

The item "fence-thence" was the most difficult single item. The 
percentage of pupils who gave the correct response was 12.5, identical 
to that of the kindergarten. The second and third most difficult items 
were "clove-clothe" and "lathe-lave", the difficulty indices being .325 
and .350 respectively. 

Grade Two. Table XX presents the specific items on the Fast- 
Cosens Auditory Discrimination Test on which 70 per cent of the grade 
two pupils failed to give a correct response. 

In grade two there were only nine items at this level of perfor- 
mance, whereas in kindergarten and grade one there were 17 and 12 items 
respectively. Eight of the nine difficult items consisted of sound con- 
trasts in the final position. Five of the nine items necessitated 
discriminating between final stops. The voiceless final stops /k/, 

/p/, /t/, and the voiced final stops /d/, /g/, /b/ continued to be a source 
of difficulty, as they were in kindergarten and grade one. Similarly the 
items consisting of the sound contrasts of /v/ and /6/, as in "lathe-lave" 
and "clove-clothe", were among the three most difficult word-comparisons 
for grade two pupils. The item "fence-thence" continued to be the most 


difficult single item. In addition to this, pupil performance dropped well 


RR 





‘etbow at ni etew sould doidw to .efecan x0o® ¢mobiiecq febtink ent mr 
ano jaoidteoq tent? eit ak aqove sett yaoktiveg Lantt edt af esw eno bre 
tuo kPith deom meetrtdt edt 10 .nokticog Latbem'ett ak evitsotyt-stsolrtts 
pesfeotoy to. sendt bas atastiaoo braves beotev to betetenoo enta ae 
<uot ,fsatt never rexvew pied: tivolTith edd AE -eemiee. to enoittaog ed? 
atew veloofTtib to setstset niem edd yams at -Isitini eno bus Istbent 
aesfeotov bus moitteoq Lantt oft at ebavoe ,ssvideoty? feqote’ed oF bavot 

eit ehh elfente tivofttib daom oft eaw “sonerty-soast” modi ent a 
[sofinebr .¢.Sf eaw eenoqaet tost1oo edt sven of eltqguq to epadneoteq 
ameth dfuolttibh teom ‘by.int bas pbroose ofl .astiaguebatd eff to dedd of 
aS€. gated ssotbni yiiuoftttb ens evel -oftsi" bas "edtolo-evolo” e16W 
.Wevttseqset Oge. bas 

~s2e7 eft mo ateti oftioeds eft atmesstqg EX elidel -ow? ebstd - 

absrs 6at to tnss ide OT doidw no desl no bdeetmivns eH wrod bioA anseod 
_secoqaet dostroo 8 subg of belts? efiquy ow 

-sotseqg ‘to fsvel eins is emedf onin eine stew stent ows ebssg al we 
amegt Sf bos \il stew etont Sto ebsta bas netragtabaty nt cael _90 fam 
-f1o9 bauoe to batelanoo ansJi divoRTtih amin ede Te sigis Danita 9 2 
betstiezsoegn emp ett. ortt ee ovit .cottheog Damtt.ont at.etesrt 
e\\ eqote tent nested tov ait yeqote Leatt nT ss 
geayoe s ed of bounitnoy \d\ .\z\ .\b\ eqote Lankt sce. 


a. s9n0 ebstg bre tapi cs oh 









Word-Pair Type of Sound Position Voicing ~ 
fence-thence Stop-Fricative Initial vl 
lathe-lave Fricative-Fricative Final vd 
clove-clothe Fricative-Fricative Final vd 
sun-sung Nasal-Nasal Final vd 
coke-cope Stop-Stop Final va 
bad-bag Stop-Stop Final vd 
cap-cat Stop-Stop Final vl 
shape-shake Stop-Stop Final vl 
tug-tub Stop-Stop Final vd 
*Those test 1 Penwoen which less than 70 per cent of the subjects 
gave a correct response. 
**71  Voiceless 
vd Voiced 


MOST DIFFICULT TEST ITEMS AS MEASURED BY THE 
FAST-COSENS AUDITORY DISCRIMINATION TEST AT END OF GRADE TWO 


TABLE XX 


DistTicwLLy. 
Index 


O75 
250 
R525 
525 
550 
515 
2025 
650 
675 
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below that of the kindergarten and grade one pupils. Only 7.5 per cent 
of the grade two subjects gave the correct response on this item. 

The investigator found that 25 per cent of the pupils at this 
grade level got the "lathe-lave" item correct, while 52.5 per cent were 
able to correctly discriminate the sound contrasts in the item "clove- 
clothe". Both items consist of the fricatives /v/ and /6/ in the final 
position. Also, 82.5 per cent of the pupils gave the correct response 
on the item "thatch-patch", whereas 92.5 per cent responded correctly 
on "thick-pick". These last two items involved discriminating between 
/@/ and /p/ in the initial position. It would seem that vowel environment, 
as an important factor in auditory discrimination of speech sounds, might 
be indicated by the trrerence in the level of performance of pupils 
when discriminating these items. This view is supported by Denes and 
Pinson (1963:13l-317) and Calfee and Venesky (1968:105). 

Grade Three. There were eight items on the Fast-Cosens Auditory 
Discrimination Test on which 70 per cent of the pupiis failed to give the 
correct response in grade three. The eight items are presented in Table 
XXT. 

The item feeneeernenest remained the most difficult single item 
even for grade three pupils. However, the difficulty index did rise to 
a low .150. The voiced fricatives /v/ and /6/ in the word-pairs "lathe- 
lave" and "clove-clothe" also continued to be two of the three most 
difficult items. The voiceless final stops, as in grade two, were still 
troublesome for pupils at this grade level. Essentially, with the 
omission of one item, "cat-cap", the pattern of difficulty was identical 
to that of the grade two group. It has been suggested that auditory 


discrimination is a developmental process which may mature as late as a 
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MOST DIFFICULT” TEST ITEMS AS MEASURED BY THE FAST-COSENS 
AUDITORY DISCRIMINATION TEST AT THE END OF GRADE THREE 


Word-Pair 


fence-thence 
lathe-lave 
clove-clothe 
bad-bag 
sun-sung 
coke-cope 
cog-cob 


shape-shake 


Type of Sound 


Fricative-Fricative 
Fricative-Fricative 
Fricative-Fricative 
Stop-Stop 
Nasal-Nasal 
Stop-Stop 

Stop-Stop 


Stop-Stop 


Position 


ate | 


Final 


Final 


Final 


Final 


Final 


Final 


Final 


Voicing 





Dirfiiculty 
Index 


. 150 
2325 
. 500 
.550 
. 600 
7625 
650 
.650 





*Those test items on which less than 70 per cent of the subjects 
gave a correct response. 


mag ial Voiceless 
vd Voiced 
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child's seventh or eighth year. Based upon this assumption, one might 
expect an insignificant difference in the performance between grades two 
and three pupils. The mean chronological ages of the pupils in the four 
groups were as follows: kindergarten, 5.8 years; grade one, 6.9 years; 
grade two, 7.9 years; grade three, 9.01 years. 

The difficulty indices of the items on which 70 per cent of the 
pupils, at the end of grade three, gave incorrect responses are presented 
for each grade in Table XXII. As can be seen, all eight items proved 
difficult for each of the four groups. Although performance on the items 
was somewhat erratic from grade to grade, the fact remains they were 
generally troublesome for the pupils. It would seem that these specific 
final voiced stops and final voiced fricatives need special attention in 


the auditory training program. 


Summary 


As indicated by the findings, initial, voiceless fricative sounds 
were the less difficult features of sound contrasts in discriminating the 
word-pairs. However, "fence-thence", which contains the above character- 
istics, was the single most difficult test item in kindergarten, grades 
one, two and three. On the other hand, consistent patterns of difficulty 
reappeared in many of the most difficult test items. The voiced, final, 
stop sound contrast in the test item "bad-bag", was representative of a 
difficulty common to the subjects, generally, in the test sample. 
Similarly, the test items "coke-cope", and "sun-sung", were consistently 
difficult for pupils in all grades. These specific items consisted of 
stop and nasal contrasts which were difficult for all grades. When 
consideration is given to the test items in Table XXIII, it would seem 


that, if the possibility of poor taping is ruled out, these word-pairs 
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TABLE XXII 


DIFFICULTY INDICES BY GRADES OF MOST DIFFICULT” TEST ITEMS 
AS MEASURED BY THE FAST-COSENS AUDITORY DISCRIMINATION 
TEST AT THE END OF GRADE THREE 


_—————— 
Word-Pair e of Sound Position Voicin Kee me roe ee at 
fence-thence Fricative-Fricative Initial vl aio eee tee O75. 150 
lathe-lave Fricative-Fricative Final vd 2OO0F..350" #250 © 325 
Clove-clothe Fricative-Fricative Final vd y50 $3256, 595" -_500 
bad-bag Stop-Stop Final vd .350 .550 .575 .550 
sun-sung Nasal-Nasal Final vd .625 .575 .525 .600 
coke-cope Stop-Stop Final vd S575 werOe5 = = 6550 525 
cog-cob Stop-Stop Final vd eC ou, (OUs ey CO 8. O50 
shape-shake Stop-Stop Final vl .700™ F725 2650 *.656 








*those test items on which less than 70 per cent of the subjects 
gave a correct response. 


*yv1 Voiceless 
vd Voiced 
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represent specific sound contrasts which require special attention in the 
auditory perception training program. Of the eighteen test items in 
Table XXIII, only three are multi-syllabic. As stated previously in this 
chapter, the pupils subvocalization of the word-pairs in a rhythmic 
syllabication immediately following their presentation on the tape, 


appeared to be associated with the pupils making the correct response. 


Least Difficult Test Items 

The items which presented least difficulty for the subjects in 
this study were regarded as those in which 95 per cent or more of the 
pupils made the correct responses. 

In kindergarten. there were fourteen such items. Two of the four- 
teen items were correctly discriminated by all subjects. These were 
"pie-thigh" and "sheaf-thief". Table XXIV presents the least difficult 
items for kindergarten. All but three of the easiest fourteen word- 
pairs involved fricative sound contrasts. Only one stop and one nasal 
contrast were found among the least difficult items at this grade level. 
This suggests that these sounds were difficult for the kindergarten 
pupils. Only one of. the fourteen easiest items consisted of sound con- 
trasts in the final position. Voiceless sound contrasts were found to 
be more in number than voiced sound contrasts. It would seem then, that 
kindergarten pupils found voiceless, initial and medial sounds least 
difficult to discriminate. 

In grade one, 95 per cent or more of the pupils gave the correct 
responses on twenty-three items. Three of these items were correctly 
discriminated by all of the pupils. These items were "leap-leaf", 
"Sheaf-thief", and "bathe-bade". 


All of the forty grade two pupils were able to correctly 
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TABLE XXIII 


DIFFICULTY INDICES BY GRADES OF MOST DIFFICULT” TEST ITEMS AS 
MEASURED BY THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


AT END OF KINDERGARTEN 





Word-Pair Type of Sound Position Voicing KK #GR POUGRee) GR 3 
fence-thence Fricative-Fricative Initial v1 se Ne MOE 2 
bad-bag Stop-Stop Final vd sel) ee), EE, 7 Go 
lathe-lave Fricative-Fricative Final vd OOM 350mm 250 mee 32>) 
clove-clothe Fricative-Friactive Final vd 150g ebb ee. 500) 
winning-winging Nasal-Nasal Medial vd HT 5500. 700 000 
rung-rum Nasal-Nasal Final vd MBS IVES. BESO = 5058) 
thy-vie Fricative-Fricative Initial vd By See) eee Sede 
vow-thou Priocative-rricative Initial vd Be) O00) 9. 15) 4.000 
lease-leash Fricative-Fricative Final v1 2550. 525 7. 9008 9.000 
coke-cope Stop-Stop Final vl Sibi, O20 ae bm O25 
fought-thought Fricative-Fricative Initial vd 600 5 (00 sas 7 5) 700 
cap-cat Stop-Stop Final vl 200015 (00 0258 (25 
cog-cob Stop-Stop Final vd O25 ee. (OO mie (OOOO. 
peak-peep Stop-Stop Final vl O25R i. (me OC ome 
sheep-sheath  Stop-Fricative Final v1 7025. 825) 3 ( (5925 
sun-sung Nasal-Nasal Final vd S028. Oi Ja ee mm OU. 
rub-rug Stop-Stop Final vd 6505 4700 e007 5 
bail-vale Stop-Fricative Tnitial vd .675 .875 .825 .850 
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Difficulty Indices 


*Those test items on which less than 70 per cent of the subjects gave a 


correct response. 
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LEAST DIFFICULT” TEST ITEMS AS MEASURED BY THE FAST-COSENS 
AUDITORY DISCRIMINATION TEST AT THE END OF KINDERGARTEN 








TABLE XXIV 
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Word-Pair Type of Sound Position me VOrCing a mee tac iby, 
index. 

sheaf-thief Fricative-Fricative Initial v1 OOO: 
pie-thigh Stop-Fricative Initial all 1.000 
ayaa Affricate-Fricative Initial vl 975 
lath-lash Fricative-Fricative Final v1 2975 
lasses-lashes Fricative-Fricative Medial vl 975 
has-had Stop-Fricative Final vd 975 
ban-van Stop-Fricative Initial vd 975 
singer-simmer Nasal-Nasal Medial vd 975 
ring-wing Semivowel-Semivowel Initial vd ~950 
shack-sack Fricative-Fricative ima ads vi .950 
day-they Stop-Fricative Tndetsa 1. vd .950 
region-reason Affricate-Fricative Medial vd .950 
rocking- 

rotting Stop-Stop Medial vl ~950 
muscle-muffle Fricative-Fricative Medial vi .950 








*Those items on which 95 per cent or more of the subjects 


made the correct responses. 
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108 
discriminate twenty items on the Fast-Cosens Auditory Discrimination Test. 
There was a total of seventy-one items on which 95 per cent or more of the 
pupils at this grade level made the correct auditory discriminations. 

At the grade three level, only fourteen items were correctly dis- 
criminated by all subjects. However, the total number of items on which 
95 per cent or more of the pupils got the items correct increased from 
seventy-one in grade two to eighty-three in grade three. 

Table XXV presents a summary of those items on which 95 per cent or 
more of the kindergarten subjects made the correct responses, and compares 
the performance of pupils at successive grade levels on these same items. 
The difficulty indices indicate that the subjects at all grade levels 
experienced little difficulty in discriminating between the sound type 
contrasts in these particular word-pairs. Findings indicated that items 
consisting of word-pairs involving fricative sound type contrasts were high 
on the list of both the least difficult and most difficult items for the 
subjects to discriminate on the Fast-Cosens Auditory Discrimination Test. 
It would seem that features such as phonemic environment and point of 
articulation are important factors in chidren's ability to make auditory 


discriminations. 


Summary 
Analysis of the test scores on the Fast-Cosens Auditory Discrimination 


Test indicated that the range of scores was from 168 to 258. When con- 
sidering total scores by grades, there was a difference between kindergarten 
and grade two, kindergarten and grade three, grade one and grade three 
which will be shown to be statistically significant in Chapter V. 

The following sound contrasts proved most difficult at the various 


levels: kindergarten and grade one, nasals; grades two and three, stops; 
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total test sample, stops. The easiest sounds to discriminate were: 
kindergarten and grade three, semivowel-lateral comparisons; grades one 
and two, stop-fricative comparisons; total test sample, semi-vowel 
lateral comparisons. A careful examination of the tables presented in 
this chapter revealed that in many instances, the differences between 
performance in several of the sound type categories were minimal. 

When voicing and type of sound were considered together, the 
following were most difficult: kindergarten, voiced fricatives; grades 
one and two, voiced stops; grade three, voiceless stops. Findings 
indicated that the easiest sound comparisons were: kindergarten, voice- 
less affricate-fricatives; grades one and two, voiceless stop-fricatives; 
grade three, voiced affricate-fricatives; total test population, voiceless 
stop-fricatives and affricate-fricatives. 

When consideration was given to position and type of sound, 
kindergarten pupils experienced most difficulty with final stops. In 
grade one, medial nasals were most difficult. The final stops and final 
nasals presented the greatest difficulty in grades two and three. Pupils 
in grades one, and two found least difficulty with medial fricatives. 

The medial semivowel-lateral comparisons were most easily discriminated 
by pupils in grade three. For the total test sample, sounds in the final 
positions were most difficult andsound contrasts in the medial position 
were most easily discriminated. 

The subjects in the test sample performed better on the discrimina- 
tion of like word-pairs than on unlike word-pairs. 

There are many features which contribute to the ease and difficulty 
of discriminability of speech sounds. Among these are type of sound, 


voicing, position of sound in the word, and phonemic environment. Any 
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analysis of auditory discrimination performance must consider more than 
one aspect of sounds. 

Chapter VI will present the implications and conclusions arising 
from the findings in this analysis of the Fast-Cosens Auditory 


Discrimination Test. 
SSP CEMA UO L650 





CHAPTER V 
THE COMPUTATION OF CORRELATIONS AND THE ANALYSES OF VARIANCE 


This chapter will present the analyses of the Fast-Cosens Auditory 
Discrimination Test in four main sections. Correlations showing the 
relationship between the independent variables and the criterion or 
dependent variable will be discussed in section one. The stepwise 
regression analysis which determines the relative contribution of each of 
the four independent variables to the prediction of the criterion variable 
will be outlined in section two. In the third section, a one-way analysis 
of variance by grade on the total pupil scores, and on the subscores of 
the fourteen groups of test items will be discussed. The Scheffe Mul- 
tiple Comparison Test which determines whether or not the difference 
between the mean grade scores is significant will also be reported. 

A two-way analysis of variance by grade and sex, and, grade and socio- 
economic status on the Fast-Cosens Auditory Discrimination Test will be 


presented in section four. 
I. FINDINGS OF THE CORRELATIONAL ANALYSIS 


According to the studies cited in Chapter II, research has been 
inconclusive in determining the relationship between auditory discrimina- 
tion and intelligence, and, between auditory discrimination and chrono- 
logical age. Therefore, correlation coefficients were used to determine 
the extent of relationship existing between the criterion variable, auditory 
discrimination, as measured by the Fast-Cosens Auditory Discrimination Test, 
and each independent variable in the present study: sex, chronological 


age, intelligence and socio-economic status, and sex. Correlation 
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VS 
coefficients were obtained for each grade as well as for the total test 
sample. These correlations are shown in Table XXVI. 

An examination of Table XXVI reveals that when correlating intelli- 
gence with auditory discrimination, a significant correlation was found 
in all grades with the exception of grade one. Here the correlation of 
.298 failed to reach the level of significance. However, the correlation 
of .320 between auditory discrimination and intelligence for the total 
test sample was significant at the .01 level. This would indicate that 
pupils with higher intelligence performed significantly better on the 
Fast-Cosens Auditory Discrimination Test than did pupils with lower 
intelligence. Therefore, null hypothesis 3 (a) which states that there 
is no significant correlation between ability to make auditory discrimina- 
tions and intelligence was rejected. 

When considering the correlation between chronological age in 
months and auditory discrimination at each grade level, no significant 
correlation was found. At no one grade level in the present study did 
the older pupils perform significantly better than the younger pupils 
on the auditory discrimination test. As can be seen in Figure 3, the 
scores of the kindergarten pupils, the youngest children in the test 
sample, are scattered without any apparent pattern. This is indicated 
by the low negative correlation of -.128 between chronological age and 
auditory discrimination ability, as measured by the Fast-Cosens Auditory 
Discrimination Test. However, when the total test sample was considered, 
chronological age was significantly correlated with auditory discrimina- 
tive ability at the .01 level of significance. Figure 3 depicts the 
correlations between the criterion score and chronological age for the 


160 subjects in the test sample. The correlation coefficient of .l27, as 





eff 
tast [etot edt rot es Lisw as ebay dose sot bentatdo etew atnetorisoo 
L1VIK aide ni swore ous enobtatemeo seadt -ofqmae 
-iffetnt giiteferto. cedw Stadt efsever IVEX elds? Yo sibionenas mA 
brusot caw noltelertos tppottiagie s .noitsebmbpeth yrotibue ddiw eonsg 
40 noideferxos edt evel ono ebsty to nobéqeoxs ont aiviw ssbarg dite at 7 
cottsierroo edd .tevewoH .sonsottingte to Lowel anit deast ot belist 8S. 
{stot art ot sonsgilfodnt bae iotacacipianeaaialits qrottbus osewted OSE. to 
ted¢ etsolbak blwow aid? .fevel [0; eft te dmaoktinghe saw efduea dee? 
sit no tedded yltnsoiliagie bemrotveq somegilfednt tengia diiw eliqag 





rawol oéiw efiquq bib asdt+ tee? no bites 


stant teit eatete doldw (se): € nRiiitaodieh Ifva ,eroteretiT anual 





~atimisoe kh yrotibus oxfam o¢ ytifids meewled noiveletios dnsoltingte ‘om Bt 
-betostsy saw someyilfetmt bare enais 

1f eye {sotmolonevido meswied moi¢sferres edd yibtebienos medW 7 
tasoflingle on level oberg dose ds sottaninizvoety yuot ibys. bue edémom 
bib ymte tnveeu sit at Lovel ebatg eno on oh .bnyot ssw colsaleneee 


efiqugq teanuoy ent asit tedted ylidnsoliiagiea wrote” at iqug itebfo.end 
ort ,£ eteali ot mees ed geo cA «teed coltemiabiosth yrotibas eis no 


teet sift at nerb{ido tesgosoy ant .ekique nodusytebitd eit to eetoos 
bedsothat si eitT + niadded jrecsage yous juontiw bewdssse ota, lqmae 
" base ogs Laotgofonotris neewted 8Sf.- ko ie aidbeneaneeniaemie 





11) 


TABLE XXVI 


CORRELATIONS OF VARIABLES 











_ Auditory Auditory Auditory Auditory 

Grade Discrimina- Discrimina- Discrimina- Discrimina- 
tion and Sex tion and tion and tion and 

GVA. reQs S.E.S. 

Kindergarten Swuh aOR Renate 660%" 

N = 40 

Grade One .208 1178 298 Seeal 

N = oO 

Grade Two 6293 One Sogh 63% 

N = 0 

Grade Three -.097 .063 eee 523%" 

N = ho 

Total Sample 136 ie Tas 320% Lys 

N = 160 





**Significant at the .01 level 


*Significant at the .05 level 
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Shown in Table XXVI, indicates that the older subjects tended to make 
higher scores than the younger subjects on the auditory discrimination 
test. Therefore, null hypothesis 3 (b) which stated that there is no 
significant correlation between ability to make auditory discriminations 


and chronological age was rejected. 


Summary 

Chronological age was not significantly related to auditory dis- 
crimination in kindergarten, grade one, grade two or grade three when 
consideration was given to the individual grades. However, the findings 
indicated that both chronological age and intelligence were significantly 
correlated to total pupil scores on the auditory discrimination test when 
the total test sample was considered. Significant relationships between 
intelligence and the criterion variable, auditory discrimination, were 
also found at the various grade levels in the present study, with the 
exception of grade one. Here the correlation coefficient of .298 failed 
to reach significance. Although there was little, if any, difference 
between the boys and girls in chronological age, the boys were more 
intelligent than the girls at the four grade levels. The scores of the 
boys were higher in both the language and non-language sections of the 


California Short-Form Test of Mental Maturity in kindergarten, grades one, 
two and three. Although the boys in the test sample achieved higher than 


the girls on the Fast-Cosens Auditory Discrimination Test, the difference 
was not significant. As shown in Table VIII, there was only a minimal 


difference in the socio-economic status scores of the boys and girls. 
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II. STEPWISE REGRESSION ANALYSIS 


Stepwise regression was used to establish the contribution of each 
of four variables as predictors of performance on the Fast-Cosens Auditory 
Discrimination Test. The four variables considered were socio-economic 
status, intelligence, chronological age and sex. By utilizing stepwise 
regression analysis, it was possible to determine the rank order in which 
the variables contributed to the variance from the greatest to the least. 
The most significant predictor variable was entered first into the 
regression equation. At each succeeding step, another variable was added 
to the regression. In this way, the regression was cumulative and it was 
therefore possible to determine the proportion of the total variance 
accounted for by the variables when combined. The total sum of squares 
remained constant but as each predictor variable was added, the residual 


sum of squares was reduced. 


Kindergarten 
Table XXVII sets forth the regression procedure as each of the 


predictor variables was added step by step in an analysis of the kinder- 
garten auditory discrimination scores. 

Socio-economic status was the best single predictor of test variance 
at the kindergarten level. It accounted for 3.86 per cent of the total 
variance on the Fast-Cosens Auditory Discrimination Test. When intelli- 
gence, as measured by the California Short-Form Test of Mental Maturity 
was added, it yielded an additional 3.1 per cent of the total variance. 

As a variable by itself, I.Q. was not statistically significant. 
Similarly, chronological age and sex were insignificant variables by 


themselves, contributing only 2.07 per cent and .69 per cent respectively, 


Ab 
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a9 
to the total variance. The four variables when combined accounted for 
49.73 per cent of the total variance on the test scores. The total 
variance unaccounted for was 50.27 per cent. 
Stepwise linear regression was similarly utilized to analyze the 
variance of the auditory discrimination scores at the grades one, two 


and three levels. 


Grade One 

Only 20.33 per cent of the total variance was accounted for by the 
four variables in the stepwise regression analysis of grade one scores. 
Findings revealed that there was no eme variable statistically significant 
in contributing to the total variance. The I.Q. variable accounted for 
only 8.9 per cent. Another ).93 per cent was accounted for by chrono- 
logical age. The variables of socio-economic status and sex denoted .67 
per cent and 1.83 per cent, respectively. Consequently, the total 
variance unaccounted for on the Fast-Cosens Auditory Discrimination Test 


scores was 79.67 per cent. 


Grade Two 

Socio-economic status was the variable which contributed most to 
test variance in grade two. As the best single predictor, it was signi- 
ficant at the .01 level, accounting for 29.53 per cent of the total 
variance. The second best single predictor was intelligence, which 
yielded 1.8 per cent of the test variance. Sex and chronological age, 
although not statistically significant, yielded 3.26 per cent and .01 per 
cent, respectively. When combined, the four variables accounted for 
7.28 per cent of the total variance. In kindergarten, socio-economic 


status and intelligence accounted for 3.86 and 29.53 per cent, respec- 


4 a 
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tively, of the total variance. However, by the end of grade two, the 
contribution of socio-economic status has lessened to 29.53 per cent and 
intelligence has risen to 1.8 per cent. At the kindergarten level it 
would seem that socio-economic status reflects the language development 
of the child and his ability to make auditory discriminations. However, 
after two years of experience in a school situation, the influence of the 
socio-economic factor does not contribute as much and intelligence begins 


to contribute more. 


Grade Three 

The order of the variables as contributing from most to least in 
the variability of the auditory discrimination scores was similar to that 
in grade two. Socio-economic status significantly predicted 27.2 per 
cent of the total variance. Intelligence, when entered, accounted for 
another 13.99 per cent, which was significant at the .01 level of con- 
fidence. Although statistically insignificant, the variables sex and 
chronological age contributed 2.51 per cent and .003 per cent of the 
total variance. The predictor variables of socio-economic status, 
intelligence, sex and chronological age when combined accounted for 3.92 
per cent of the variance on scores of the Fast-Cosens Auditory Discrimina- 
tion Test in grade three. The test variance unaccounted for was 56.08 
per cent. Whereas in kindergarten socio-economic status and intelligence 
accounted for 3.86 per cent and 3.11 per cent, respectively, of the 
test variance, in grade three socio-economic status and intelligence 
accounted for 27.2 per cent and 3.99 per cent, respectively. Similar to 
the findings in grade two, the contribution of socio-economic status to 
the test variance has lessened and intelligence contributes more. 


The results of the stepwise regression analysis of the auditory 
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iba 
discrimination scores as measured by the Fast-Cosens Auditory Discrimina- 
tion Test in kindergarten, grades one, two and three are summarized in 


Table XXVIII. 


Summary 


Socio-economic status was found to be the most significant single 
predictor variable in kindergarten, grade two and grade three. Intelli- 
gence was the second most significant predictor of auditory discrimination 
performance in kindergarten, grades two and three. Although the variables 
sex and chronological age were found to have accounted for a portion of 
the total variance at all grade levels, their contribution failed to be 


statistically significant. 
III. ONE-WAY ANALYSIS OF VARIANCE 


Using a one-way analysis of variance, the investigator tested 
null hypothesis 1 (a) which stated that among children in kindergarten, 
grades one, two, and three, there are no significant differences in the 
ability of children to make auditory discriminations as indicated by 
their total test scores on the Fast-Cosens Auditory Discrimination Test. 
Table XXIX shows the mean test variance and the standard deviation of the 
auditory discrimination test scores for each of the four grades. 

The mean grade scores as graphically depicted in Figure ) indicated 
an increase in auditory discrimination ability at each successive grade 
level. In order to establish whether the differences between the grades 
were significant, the Scheffé Multiple Comparisons (Ferguson, 1966:296- 
298) procedure was applied. The Scheff method may be used to make any 
number of comparisons between means. For the purposes of this study, 


the .01 and .05 levels of significance were accepted. 
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MEAN PERFORMANCE OF PUPILS BY GRADES 


ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
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TABLE XXIX 


PERFORMANCE OF PUPILS BY GRADES 
ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


aaanannnaoa2]_ = 








Grade acy ae veoh ne Son 
Kindergarten oO 223.90 17.05 20.2 
Grade 1 Mie) eB1626 29.23 aly Aan 
Grade 2 0 239.28 156.h9 255d: 
Grade 3 ho 23.48 78.28 8.85 
Total Sample 160 23.8 201202 16.9, 


Using the Scheff€ Multiple Comparisons procedure, tests on 
differences between the grade means was carried out. The findings are 
summarized in Table XXX. Null hypothesis 1 (a) stated that among children 
in kindergarten, grades one, two and three there are no significant differ- 
ences in their ability to make auditory speech discriminations as indicated 
by their total test scores on the Fast-Cosens Auditory Discrimination Test. 

The developmental aspects of auditory discrimination from grade to 
grade are indicated by an increase in mean scores as follows: kinder- 
garten, 223.90; grade one, 231.28; grade two, 239.28; grade three, 23.8. 
The difference in performance by total scores between kindergarten and 
grade two, kindergarten and grade three, grade one and grade three, were 
significant at the .01 level of confidence. Therefore, hypothesis 1 (a) 
was rejected. 

There was an increase in the mean scores between each successive 
grade, but the difference was not statistically significant. In other 


words, although the pupils in grade one performed better than the kinder- 
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garten children, and the pupils in grade three performed better than those 
in grade two on the auditory discrimination test, the differences were 
not significant. Over a period of two grades, however, the differences 
Were significant at the .01 level. 

In addition to using the total test scores, the 266 test items 
were grouped into fourteen subgroups, and a one-way analysis of variance 
was completed using subgroup scores. The subgroups consisted of all test 
items which were designed to test a particular sound contrast. 

The mean scores of the subgroups of test items which measured 
particular sound contrasts are summarized in Table XXX. The figures from 


which Table XXX was compiled are found in Appendix D. 


Specific Sound Type Contrasts 


Comparisons of mean scores among the four grades were made on the 
following sound contrasts: stops, nasals, semivowel-laterals, fricatives, 
affricate-fricatives, stop-fricatives, and semivowels. 

Findings as shown in Table XXX revealed that among children in 
kindergarten, grades one, two and three, there are significant differ- 
ences in their ability to make auditory speech discriminations as indicated 
by their subtest scores on test items measuring the above sound contrasts. 
Therefore, hypothesis 1 (b) was rejected. 

The mean difference between kindergarten and grade one was statis- 
tically significant at .05 level in the auditory discrimination of both 
fricative and stop-fricative sound contrasts. The grade two pupils were 
superior to the kindergarten pupils at the .Ol and .05 levels of signi- 
ficance, in discriminating all types of sounds with the exception of semi- 
vowels and affricate-fricatives. The performance of the grade three 


pupils was significantly better, at the .Ol, and .05 levels, than the 
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12i 
kindergarten pupils on discriminating between items in all seven sound 
type categories in the auditory discrimination test. However, the 
difference in mean scores between grade one and grade three achieved 
Significance, at the .01 and .05 levels, in only three sound type cate- 
gories, namely, nasals, fricatives and affricate-fricatives. There was 
no statistically significant difference at either the .01 or .05 levels, 
between grade one and grade two, nor between grade two and grade three 
when consideration was given to auditory discrimination tasks involving 
the specific sound type contrasts. Findings as shown in Table XXX 
indicated the greatest over-all increase in auditory discrimination 
occurred between kindergarten and grade three. This suggests the 
cumulative aspect over a period of time in the development of auditory 
discrimination. Between kindergarten and grade three significant 
improvement, at the .Ol1 and .05 levels, was shown in discriminating 
between all types of sounds, but especially fricatives. There was a 
5.43 difference between the means of 38.70 and 4.13 for kindergarten 
and grade three respectively. 

There were more significant differences, in the discrimination of 
the various types of sounds, between kindergarten and grade two than 
between grade one and grade three, although both intervals encompass two 
grades. This lends support to the argument for the early development of 


auditory discrimination. 


Voiced and Voiceless Sounds 

In discriminating between voiceless sounds, there was a signi- 
ficant increase, at the .01 and .05 levels, in the mean auditory dis- 
crimination test scores between kindergarten and grade one, kindergarten 


and grade two, and, kindergarten and grade three. Thus, hypothesis 1 (c) 
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which stated that among children in kindergarten, grades one, two and 
three, there are no significant differences in their ability to make 
auditory speech discriminations as indicated by their subtest scores on 
test items measuring voiced and voiceless sounds, was rejected. The 
increase in mean scores revealed the progressive development of auditory 
discriminative ability from kindergarten through grades one and two. 
These findings substantiated other research which revealed that for a 
number of children, adequacy in auditory discrimination is not acquired 
until the end of grade two (Poling, 1968). When discriminating voiced 
sounds, there was an increase in the mean scores at each successive grade 
level. However, only the difference between kindergarten and grade two, 
kindergarten and grade three, grade one and grade three was significant 
at the .05 level. The significant difference between grade one and grade 
three in discriminating voiced sounds, but not voiceless sounds, is 
probably due to voiceless sounds being easier to discriminate and con- 


sequently competence or mastery is earlier. 


Sounds in Initial, Medial and Final Position 


When consideration was given to position of sound in words, the 
findings are much the same as those for specific sound contrasts and 
voicing of sounds. At the .01 and .05 levels, there was a significant 
difference between kindergarten and grade one, kindergarten and grade 
two, and kindergarten and grade three when discriminating between final 
sounds. As stated previously, the marked increase between kindergarten 
and grade one is most likely due to the emphasis placed on initial and 
final consonants in the reading program during the first year of school. 
The difference in mean scores between grade one and grade two, and grade 


two and grade three was not of statistical significance. The develop- 
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mental nature of the process of discriminating between initial, medial 
and final sounds was shown by the increase in mean scores at each successive 
grade level. 

The Scheffé Multiple Comparison Test also showed that there were 
more significant differences, at the .01 level, among grades when medial 
sounds were considered. The high performance of pupils at every grade 
level in discriminating initial sounds supports the research of Templin 
(1957) who found the discrimination of initial consonants a relatively 
easy task for first-grade children. Blank (1968) has suggested that 
children attend better to the beginning of words than they do to the 
ending. It is possible that this may partially account for the high 
pupil performance in discriminating between sounds in the initial position. 
Therefore, hypothesis 1 (d) which stated that among children in kinder- 
garten, grades one, two and three, there are no significant differences in 
their ability to make auditory speech discriminations as indicated by 
their subtest scores on test items measuring sounds in the initial, 


medial and final position, was rejected. 


Like and Unlike Word-pairs 


An examination of the Scheffé Multiple Comparisons Test of means 
relative to like and unlike word-pairs revealed that the findings are 
generally consistent with those relating to discriminating specific sound 
contrasts, voiced and voiceless sounds, and position of sounds in words. 
At the .01 and .05 levels, there was a significant difference between 
kindergarten and grade three in the discrimination of both like and 
unlike word-pairs. Also, the performance of pupils in grade three was 


significantly superior, at the .01 level, to that of grade one on auditory 
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discrimination tasks involving unlike word pairs. The mean difference 
of .57 between grade one and grade three in discriminating between like 
word-pairs was not statistically significant, however. This would 
indicate that discriminating between like word-pairs is a relatively 
easy task even in grade one. Therefore, hypothesis 1 (e) which stated 
that among children in kindergarten, grades one, two and three there are 
no Significant differences in their ability to make auditory speech dis- 
criminations as indicated by their subtest scores on test items measuring 


like and unlike word-pairs, cannot be accepted. 


Summary 


As a result of the one-way analysis of variance, null hypothesis 1 
was rejected. Findings indicated that among children in kindergarten, 
grades one, two and three there are significant differences in their 
ability to make auditory speech discriminations as indicated by their 
total test scores and by their subtest scores on test items measuring 
specific sound type contrasts, voiceless and voiced sounds, sound in 
the initial, medial and final position in words, and like and unlike 


word-pairs. 
II. TWO-WAY ANALYSIS OF VARIANCE 


The investigator used a two-way analysis of variance to test for 
interaction between sex and grade, and, the main effect due to sex on the 
Fast-Cosens Auditory Discrimination Test scores. 

The lines plotted in Figure 5 depict the mean scores of the boys 
and girls at each grade level on the criterion test. Results of the 


two-way analysis of variance indicated that there was no significant 
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FIGURE 5 


MEAN SCORES ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST BY GRADE AND SEX 
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interaction between grade and sex. Therefore, null hypothesis 2 (a) 
which stated that in analyzing auditory discrimination scores, there is 
no Significant interaction between grade and sex was accepted. Although 
the mean scores of the boys in kindergarten, grade one and grade two were 
higher than those of the girls in the corresponding grades, at the grade 
three level the mean score of the girls was 1.70 higher than that of the 
boys. However, the interaction between grade and sex was not statis- 
tically significant. Results of the two-way analysis of variance also 
indicated that there was no significant main effect due to sex. The 
difference in the performance between boys and girls on the auditory 
discrimination test was not significant. Therefore, the null hypothesis 
2 (b) which stated that, in analyzing auditory discrimination scores, 
there is no significant main effect due to sex, was accepted. The boys 
achieved higher than the girls on the auditory discrimination test in 
kindergarten, grade one and grade two. However, the difference in achieve- 
ment between boys and girls was not statistically significant. At the 
grade three level, the girls' mean score was higher than that of the 
boys, but not significantly so. As indicated in Chapter III, the boys 
were superior in intelligence on both the language and non-language 
sections. However, at the grade three level where there was only a 
slight difference in the mean I.Q. of boys and girls, the latter achieved 
higher than the boys on the auditory discrimination test. The difference 
was not significant and therefore the analysis revealed no interaction. 

Using a two-way analysis of variance the investigator also tested 
for interaction between socio-economic status and grade, and, main effect 
due to socio-economic status on the Fast-Cosens Auditory Discrimination 
Test scores. 


Figure 6 depicts the mean scores by socio-economic status and grade. 
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FIGURE 6 


MEAN SCORES ON THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
BY GRADE AND S.E.S. 
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The difference between the means of the low and high socio-economic 
kindergarten groups was 25.70. At the grade one level, however, the 
difference between the low and high S.&.S. groups was only 10.55. The 
mean difference in grade two, when consideration was given to socio- 
economic status, increased to 13.35. At the grade three level the mean 
difference dropped to 8.70. Findings indicated that the interaction 
between socio-economic status and grade was statistically significant at 
the .05 level. Therefore null hypothesis 2 (c) which stated that in 
analyzing auditory discrimination scores, there is no significant inter- 
action between grade and socio-economic status was rejected. Socio- 
economic status, when considered by itself was found to have a significant 
main effect at the .01 level. Although the high socio-economic groups 
tended to make higher scores than the low S.E.S. groups, the difference 
between their scores at the successive grade levels decreased, generally. 
In kindergarten, the mean scores for the low and high S.E.S. groups were 
211.05 and 236.75 respectively. However, in grade one the mean auditory 
discrimination scores for the low and high S.E.S. groups were 226.00 and 
236.65 respectively. The grade one mean score for the high socio-economic 
group is almost identical to that of the high S.E.S. kindergarten group. 
Therefore the difference in scores of 10.65 actually represents the gain 
between the kindergarten and grade one for the low S.E.S. group. However, 
in grade two the high S.E.S. pupils achieved better than the low S.E.S. 
children. At the grade three level the difference between the two socio- 
economic groups was less than in grade two. The findings suggest that 
educational opportunities tend to reduce the contribution of low socio- 
economic status, but socio-economic status as such, remains a significant 


variable in this study as it relates to pupil performance on the auditory 
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discrimination test. The high socio-economic groups consistently made 
better scores on the Fast-Cosens Auditory Discrimination Test than did 
the low socio-economic groups. Null hypothesis 2 (d) stated that, in 
analyzing the auditory discrimination scores, there is no significant 
main effect due to socio-economic status. Therefore, upon the basis of 


the findings in the present study, null hypothesis 2 (d) was rejected. 


Summary 


Results of the two-way analysis of variance indicated that inter- 
action between grade and socio-economic status was significant at the .05 
level. Furthermore, socio-economic status, by itself, was an important 
factor in determining success on the Fast-Cosens Auditory Discrimination 
Test. In this study, the findings indicated that the main effect due to 
socio-economic status decreased markedly after three years in school. 
Interaction between sex and grade, and, main effect due to sex failed to 
be statistically significant. There was no significant difference between 


girls and boys in performance on the auditory discrimination test. 
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CHAPTER VI 


SUMMARY, CONCLUSIONS, IMPLICATIONS AND 


SUGGESTIONS FOR FURTHER RESEARCH 


One of the important tasks in the reading process is the learning 
of phoneme-grapheme associations. This necessitates the ability to per- 
ceive minute differences in sounds and printed symbols. Auditory dis- 
crimination, as it relates to the child learning to read is generally 
regarded as the capacity to distinguish between phonemes or individual 
sounds in speech. The major purpose of this study, therefore, was to 
investigate the ability of children in kindergarten, grades one, two and 
three to discriminate between selected speech sounds. This study also 
attempted to determine whether there was a significant increase in 
auditory discrimination performance of children between four successive 
grade levels. This would lend support to the postulation that auditory 
discrimination is developmental. In addition to this, information was 
also sought regarding specific auditory discrimination difficulties with 
selected speech sounds which children experience at the various grade 
levels. 

This chapter will present a brief summary of the study and outline 
the main findings. Conclusions will then be drawn from the findings. 

The educational implications and suggestions for further research arising 


out of these conclusions will be discussed. 


T. SUMMARY AND MAIN FINDINGS OF THE STUDY 


The test population consisted of all children attending kindergarten 


in the city of Edmonton, and all children enrolled in grades one, two and 





DV SSTIAHD : ; hires 


CUA SHOITAORMIMT ,SMOTEIIOMOD  THAMMUG iw 


gxiorsset sft af eaeso1g guibse: edt at adead dasdrogmt eds to em... se 
-isq o¢ ytifides eit eodedieresoen aidT .anotie looses emerigetg-ementoriq. Io 
-aib yrotibwA .efodsye bedning Sas abasoe at seonetetiih sgunim evies 
qifatsney ef beet of gatareel biirios sit of estefet Jf as 10 testkmiro 
levbivibret to eamenotg ssewted detugaitelb of yiiesgeo efiy sa bebreget 
of aew ,eiolsisds ,ybite eftif to seogiriny sobamedt -doseqea at abswoe © 
bus ow? ,smo esbety fed teprebatal tk nethitdo to ys EfLide odd osayitasvat 
o2fs ybute atAT ab ivoe ddsege bstosles neswded etenimboath ot sexist 
ai sasotoat treottingte s esw siedt teddedw enimreteb of bedqmedta 
evigessoue wot nsswied motbi ido to esnemerotteg nottentmitoas® ‘rod tbus 
yiotibus tert notisludeoq eft o¢ troqque -Basl Bivew ekdT .afevel ebsg 
esw soitemrotni .eint ot mofistbbe si tadnietegpnaealas at oottsatmbros tb 
dtiw aeitivoltirbh aottsnimitoeib yrofibus ottioseqe gaibreget tfggoe oss 
sberg avolrev sit ta soneixvegqxs astblino dofdw ebmuoe doseqe betoeles 
ettidgo bas ybute orld to yrammws teixd & tqaasiy ifiv.setqedo eld? _ 
,agnibart oft mort oweib 5d tied “Deby antotarfonsd separ atem sds 


gnieivs dotsocex serldutt 102 date ceiah eine cae 





L8H 
three in the Edmonton Public School System. Twenty boys and twenty girls 
were randomly selected at each grade level thus yielding a total test 
sample of 160 subjects. The subjects were from two schools and two 
kindergartens designated by officials in consultation with the investiga- 
tor. One school and one kindergarten were in an area designated as being 
of low socio-economic status, and, one school and one kindergarten were 
in an area designated as being in a high socio-economic status. 

A socio-economic rating was obtained for each subject by combining 
the score from the Blishen (1968) Socio-Economic Index for Occupations 
and the score on a modified version of Elley's (1961) revision of the 
Gough Home Index Scale. 

The auditory acuity of each subject was determined by an audio- 
metric test, individually administered, using a Maico audiometer. Those 
subjects with auditory acuity losses of twenty-five decibels at two or 
more frequencies, or, thirty decibels or greater at any single frequency 
were eliminated from the study. Upon this basis, twenty subjects were 
excluded from the study and replaced by other randomly selected subjects 
who had no significant auditory acuity losses. 

Intelligence test scores were determined for each pupil by admini- 
stering the California Short-Form Test of Mental Maturity. Level o was 
used for the kindergarten subjects and Level 1 for all subjects in grades 
one, two and three. 

Sex and chronological age for each subject in the test sample were 
taken from the cumulative records on file in the school. 

Auditory discrimination was measured by the Fast-Cosens Auditory 
Discrimination Test. This test consists of 266 pairs of words. In 133 


of the word-pairs, the two words are the same, that is, the words are 
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identical in sound. In the other 133 pairs of words there is a minimal 
difference of one sound between the two words. The subjects were required 
to indicate whether or not the word-pairs were the same or different. 
If the second word was exactly the same as the first word, the pupil kept 
his hands in his lap. If the words were different, that is, if the 
second word did not sound exactly like the first one, the pupil raised 
his hand. The subjects' responses were recorded by the investigator 
and two other (teacher) helpers on IBM answer sheets. 

The data collected were processed by computer services at the 
University of Alberta. The statistical techniques employed were item 
analyses, one-way and two-way analyses of variance, and computations 
of correlations. 


The findings with respect to each of the hypothesis are as follows: 


Null Hypothesis 1 


Among children in kindergarten, grades one, two and three, there 
are no significant differences in their ability to make auditory speech 
discriminations as indicated by their 

a. total test scores on the Fast-Cosens Auditory Discrimination Test, 
b. subtest scores on test items measuring the following sound type 
contrasts 

(1) stop-stop contrasts 

(2) nasal-nasal contrasts 

(3) semivowel-lateral contrasts 

(4) fricative-fricative contrasts 

(5) affricate-fricative contrasts 

(6) fricative-stop contrasts 


(7) semivowel-semivowel contrasts, 
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c. subtest scores on test items measuring voiced and voiceless 
sounds, 
d. subtest scores on test items measuring sounds in the initial, 
medial, and final position, and 
e. subtest scores on test items measuring like and unlike word-pairs. 

Null Hypothesis l(a). The mean grade scores of the Fast-Cosens 
Auditory Discrimination Test showed an increase in the ability of children 
at the successive grade levels to auditorially discriminate. The Scheff 
Multiple Comparisons Test indicated that there was a significant difference 
between kindergarten and grade two, kindergarten and grade three, and, 
grade one and grade three. On the basis of these findings, Hypothesis 
1(a) was rejected. Although the mean score of pupils in grade one was 
higher than that of the kindergarten group, and, the mean score of grade 
three pupils was higher than the mean score of grade two pupils, the 
difference between these grades was not statistically significant. The 
gradual increase in mean auditory discrimination scores between the 
successive grade levels achieved significance over a period of two 
grades. In this study, it would appear that the children's ability in 
auditory discrimination developed gradually from kindergarten through 
grades one, two and three. 

Null Hypothesis 1(b). When consideration was given to specific 
sound type contrasts, findings indicated that there were significant 
differences between the grades. Therefore, Hypothesis 1(b) was rejected. 
The difference in auditory discrimination performance between kinder- 
garten and grade one subjects was significant in only two specific sound 
type contrasts, namely, affricate-fricatives, and, semivowels. 


The pupils! ability to make auditory discriminations between speech 
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10 
sounds at the grade two level was significantly better than that of pupils 
in kindergarten, with the exception of affricate-fricative, and semivowel 
contrasts. This would indicate that for children in these grades, 
affricates, fricatives and semivowels are difficult sound types to 
discriminate. 

When specific sound types were considered, the pupils in grade 
three performed significantly better than the kindergarten pupils at the 
-Ol level of significance in discriminating between nasal, semivowel- 
lateral, fricative, and affricate-fricative sound contrasts. The most 
Significant increase was in the discrimination of word-pairs involving 
fricative sound contrasts. At the .05 level of significance, the grade 
three pupils were superior to the kindergarten pupils in discriminating 
between stop and semivowel sound contrasts. The significant increases 
in mean scores between kindergarten and grade three lends further support 
to the finding that the ability to auditorially discriminate is a develop- 
mental process which matures as late as a child's eighth year. This is 
further substantiated by the smaller increase in mean scores between grade 
two and grade three which failed to be statistically significant. 

Null Hypothesis 1(c). In discriminating voiceless sounds, there 
was a significant difference between kindergarten and grade one, kinder- 
garten and grade two, and, kindergarten and grade three. When discrimina- 
tion of voiced sounds was considered, the difference between kindergar- 
ten and grade two, kindergarten and grade three, and, grade one and grade 
three was significant at the .01 level. Therefore the null hypothesis 
1(c) was rejected. As indicated by higher mean grade scores, voiceless 
sounds were more easily discriminated than voiced sounds. 


Null Hypothesis 1(d). In auditory tasks involving discrimination 
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11 
between initial, medial and final sounds, the mean scores of pupils in 
each of grade two and grade three were significantly higher than those 
of pupils in kindergarten. Therefore, null hypothesis 1(d) was rejected. 
In addition, discrimination of sounds in the medial position showed 
significant improvement between every grade level with the exception of 
kindergarten and grade one. The results of this investigation also showed 
that after one year in grade one, the children were significantly better 
in discriminating sounds in the final position. As was indicated in 
Chapter IV, the subjects in the test sample found sounds in the final 
position most difficult to discriminate and sounds in the medial position 
least difficult. 

Null Hypothesis 1(e). When consideration was given to discrimin- 
ating like word-pairs, the only significant difference was between kin- 
dergarten and grade three pupils. It would appear that auditory dis- 
crimination which involves detecting similarities of words was a relatively 
easy task for subjects in this study. However, as Vernon (1952) stated, 
perception involving discrimination of differences is a more difficult 
task. Pupils in grade two and grade three were significantly superior 
to those in kindergarten in discriminating the unlike word-pairs. 
Similarly, there was a significant difference at the .05 level between 
grade one and grade three on auditory discrimination tasks involving 


unlike word-pairs. Therefore, null hypothesis 1(e) was rejected. 


Null Hypothesis 2 


In analyzing auditory discrimination scores 
a. there is no significant interaction between grade and sex, 


b. no significant main effect due to sex, 
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c. no significant interaction between grade and socio-economic status, 
and 
d. no significant main effect due to socio-economic status. 

This hypothesis was analyzed using a two-way analysis of variance. 
Findings indicated that there was no significant difference between boys 
and girls on the total scores of the Fast-Cosens Auditory Discrimination 
Test. Although the boys made higher scores than the girls in kindergarten, 
grade one and grade two, in grade three the girls' mean score was higher 
than that of the boys. However, there was no significant interaction 
between grade and sex for the total test sample. Therefore, null hypo- 
theses 2(a) and 2(b) were accepted. 

Results of the cnvSenstauer indicated that interaction between 
grade and socio-economic status was significant at the .05 level. 
Therefore null hypothesis 2(c) was rejected. The high socio-economic 
groups consistently made better scores than did the low socio-economic 
groups at every grade level. The greatest difference between scores 
occurred at the kindergarten level. However, by the end of grade three, 
the difference between the scores of the socio-economic groups had 
decreased markedly as compared to that of kindergarten. When considered 
by itself, socio-economic status was found to have a significant main 
effect, at the .01 level, on the auditory discrimination test scores of 


the total test sample. Therefore, hypothesis 2(d) was rejected. 


Null Hypothesis 3 


There is no significant correlation between ability to make auditory 
speech discriminations and 
a. intelligence, and 


b. chronological age in months. 
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When the total test sample was considered, intelligence was 
Significantly correlated with pupils' performance on the auditory 
discrimination test at the .01 level. Pupils with higher intelligence 
performed better than the pupils with lower intelligence on the 
Fast-Cosens Auditory Discrimination Test. Therefore, null hypothesis 
3(a) was rejected. 

Chronological age was found to be significantly related to 
auditory discrimination ability at the .0O1 level when consideration was 
given to the total test sample. Generally, older subjects in the present 
study made higher auditory discrimination test scores than did the younger 
ones. Therefore, null hypothesis 3(b) was rejected. 

Chronological age was found to be significantly related to auditory 
discrimination ability at the .01 level when consideration was given to 
the total test sample. Generally, older subjects in the present study 
made higher auditory discrimination test scores than did the younger ones. 


Therefore, null hypothesis 3(b) was rejected. 
II. CONCLUSIONS 


On the basis of the findings of this study, the following con- 
clusions are drawn for this test sample: 

1. Ability in auditory discrimination appears to be a developmental 
process from kindergarten to grade three inclusive as indicated by 
the gradual increase in mean auditory discrimination test scores at 
each successive grade level. 

2. In showing increased ability in auditory discrimination during the 


primary grades, some groups of children can be expected to proceed 
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faster than others. Generally speaking, most groups will have acquired 
adequate auditory discriminative ability by the end of grade two or 
grade three. 

Important factors in the development of auditory discrimination are 
the specific type of sound, voicing, and the particular position of 
sounds in words. Therefore, it may be concluded that children's 
ability to discriminate a sound will depend on the type of sound it 
is, whether it is voiced or voiceless, and its position in the word. 
The auditory discrimination of unlike word-pairs is a more exacting 
task than the discrimination of like word-pairs. 

Intelligence appears to be a good predictor of ability to make 


auditory discriminations in grades two and three. Children of higher 


intelligence tend to perform better than children of lower intelligence 


on auditory discrimination tasks. 

Sex is not a good predictor of ability in auditory discrimination. 
High socio-economic status appears to have a positive significant 
effect on the ability to auditorially discriminate. 

Older children in the primary grades can be expected to manifest 
better auditory discriminative ability than younger children. 
Teachers must be alerted to the developmental nature of auditory 
discrimination in young children and recognize its importance in the 


reading process. 
III. IMPLICATIONS 


A number of educational implications are evident from the findings 
conclusions of this study. 


Since it appears that auditory discrimination is a developmental 






Ait m a 
betiupos svad [[ fw sequots feom ‘patiaege ccwiad oases waa et a 
to ow? ehexg to bre edt we yrilids ovivaiediibas scsceaianamniil 
osnit oberg 
iy 
ets nottantmivoerh ywrodibus To tnemdoloveb ‘edd nt etotost dnsdroqml “el UM 
to noiéteog rsfvotirad oft bas .gmtokov .bnwos 20 soy olttoeqe ady : | 
a'morbfido tadé babyLonos ed ysm ok yereteted’ .abrow RE ebaboe ©” 
tt bouloe ‘to saqud ed? ao a fT iw Bauror: s stsnimirosibh of wiiilde § - 
.brow odd at moivzeoy esti bos eweslentov 6 beotevy ab df seddedw yer 
atttsexs etrom & at arisg-biow sxtfar ‘to nofésctimbrosih -yro¢ tbins edT ol 
.evieq-biow etl to sokéeaiminesth oid radi dash” 
oven ot Wilide to totuthew boo s ed of exeeqge someptlisint “12 
‘ongit to netbiind .sett? Sas ows esbetg at anotdenhattoe®dS wrod thus 
sonegiifetat iqwol to merbLino aed tedifed mrudtieq ot bites sonegi{lotnt i 
atest nottaninitosih yrotibss no 
nobtantmitoe th —« nt yWiltds to rotolbesy boop s dom ei-xea 6 
tnsoPtingie avidieog s eva of atseq@qs eutete Simonede-oloor dyin” t at 
.etsnimitoeth ultatrodtome ot ywifide sdt mo tostis 
teotinsm o¢ betosqxs od aso eshats rrantizq eft mt sexbLide teblO 6 
tetbiido tegnvey matt Willds evicsnimitosth yrotibys wedded : 
yrotiius lo sivten Letiemyolevei sit ot bedvela od damm evorisasT . 
oft nt eonstrogmt adt ostngoser dae nerbitd grvoy at sobdemtnitpelb © per 


i= nt “yre mibgart. . 7 
: WV - 


yo" 
i] 


ee a - 
1_t > oath ie re. 
‘ = : 


vy Loe ; ‘ a 


A > 





1h5 
process vital to learning to read, therefore, as early as kinder- 


garten or grade one, children's auditory discriminative ability should 


be carefully assessed and auditory training programs should be initiated. 


These auditory training programs should provide children with the 
opportunity to improve through regular, systematic, sequential 
instruction. 

Teachers of reading should realize that certain sounds are more 
discriminable than others, making necessary programs designed to meet 
specific needs in auditory discrimination. Extended auditory percep- 
tual training may be necessary in order to attain a level of competence 
required for success in reading during the primary grades. 

Teachers require materials specific to programs designed to meet the 
auditory needs of children. In addition to this, they also need 
courses or suggestions as to how they can incorporate this kind of 
instruction into their regular reading programs. 

Although there was no significant difference between performance of 
children in grade two and grade three on some types of sounds, the 
fact must not be overlooked that some children at these grade levels 
require auditory training in those sounds not mastered even though 
the group as a whole does not. The classroom teacher is therefore 
charged with the responsibility of providing the necessary auditory 
perception program for those children who continue to manifest 
deficiencies in auditory discrimination. 

With the availability of listening centres in most schools, teachers 
should capitalize on reinforcing related taped activities such as 
listening for beginning and ending sounds, discriminating between 


word-pairs, and identifying words that rhyme as a means of increasing 
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1h6 
children's ability in auditory discrimination. 
Diagnostic instruments in auditory discrimination need to be devised 
for teachers that will enable them to identify those sounds not yet 
mastered by pupils at various grade levels. 
In view of the findings of this study, it would seem that children 
from low socio-economic areas require additional auditory perceptual 
training programs when they enter school. In addition to this, 
teachers should provide increased opportunities for the development 
of oral language as an integral part of the reading program. Closely 
related to auditory perception is the ability to pronounce all common 
speech sounds clearly and accurately. 
As a result of this and other investigations involving auditory 
perception, the extreme necessity of audiometric testing, before or 
when children enter grade one, is underlined. Twenty subjects were 
excluded from the present study on the basis of inadequate auditory 
acuity. One may assume that there are many children in the primary 
grades experiencing difficulty with reading who have a hearing loss 
which remains undetected by the classroom teacher. Educators should 
combine efforts to bring this need to the attention of the proper 
authorities. 
These implications should be noted by teacher education institutions 


so that appropriate adjustments in instruction can be made. 
IV. SUGGESTIONS FOR FURTHER RESEARCH 


As a result of this investigation, the following suggestions might 


be valuable in planning further research in this area: 


1. 


A longitudinal study of a group of children should be initiated at 
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the kindergarten level and continued through the primary grades. A 
test sample large enough to assure the maintenance of an adequate 
number of pupils at the termination of the study in grade three is 
essential. In this way, the same subjects could be followed over a 
number of years. Only by such a procedure can the hypothesis that 
auditory discrimination is developmental be truly substantiated. 
A study should be made to determine the extent to which improvement in 
auditory discrimination is possible. This study should involve the 
same children as they advance from kindergarten to grades one, two 
and three. 
As a result of findings in the present study, it has been possible 
to determine progress between the various grade levels. A further 
study should attempt to assess more extensively auditory discrimina- 
tion ability of children within the grade groupings. 
In addition to types of sounds, voicing, and position of sound, 
phonemic environment, as it relates to auditory discrimination, should 
be investigated. It would seem to be an extremely significant factor 
in the ability to auditorially discriminate. Findings indicated that 
fricatives were both the least and most difficult sound type contrasts 
for the subjects to discriminate, suggesting that phonemic environment 
must be investigated. 
A further study which would investigate the relationship between 
socio-economic status and other areas of language should be undertaken 
in order to determine how auditory discrimination ability affects 
children's language development. 
A similar investigation using a typical population representative of 


all socio-economic levels should be made to determine the development 
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of auditory discrimination as it relates to socio-economic status. 

(. A study which would devise an auditory discrimination test acceptable 
for use with a group of children should be undertaken. Such an 
instrument would make it possible for the regular classroom teacher to 
assess the auditory discriminative ability of her pupils with an 
economy of time. 

8. Research is needed to investigate the possibility that auditory acuity 
is developmental, and, the interrelationships between the possible 
developmental aspects of auditory acuity and the developmental aspects 
of auditory discrimination. 

9. A study which would investigate the relationship between articulation 
and auditory skills in young children should be undertaken in order to 
determine whether the sounds children find difficult to discriminate 


are those they have difficulty articulating. 
V. CONCLUDING STATEMENT 


The purpose of this study was to investigate the ability of children 
in kindergarten, grades one, two and three to discriminate between 
selected speech Sane This study also attempted to determine whether 
there was a significant increase in the auditory discrimination performance 
of the pupils from one grade to the next. 

The findings of the present study indicated that there was an increase 
in the mean grade scores on the auditory discrimination test at each 
successive grade level. Although the mean score of pupils in grade one 
was higher than that of the kindergarten pupils, and, the mean score of 
grade three pupils was higher than that of grade two pupils, the differences 


were not statistically significant. However, the gradual increase in mean 
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auditory discrimination scores between the successive grade levels, which 
achieves significance over a period of two grade levels, lends support 
to the postulation that auditory discrimination is a developmental 
process. It would appear that children improve in the ability to 
auditorially discriminate from kindergarten through grades one, two and 


three. 
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Dear Parents: 


I am a graduate student at the University of Alberta doing 
research in the field of Reading. It is hoped that the results of this 
research will help to improve school reading programs. I will be 
visiting the classroom that your child attends to observe specific 
skills related to the reading process. 


Information about family background of the children is an im- 
portant part of this research. It would be helpful if you would complete 
the attached questionnaire and return it in the enclosed envelope to your 
child's teacher within the next few days. 


I realize that some of the questions are of a personal nature, 
but any alterations would invalidate the research. You need not sign the 
questionnaire and all information will be kept completely confidential. 
If you object to answering the questions, please return the blank 
questionnaire in the envelope to your child's teacher. 

Thank you for your cooperation. 


Yours sincerely, 


ALATRE G. OBERG. 


AGO/1c 
Encl: 
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DIRECTIONS: In the following questions, draw a circle around the correct 
answer. For example, in the question "Does your family own 
more than one car?" draw a circle around the "YES" if your 
family does own more than one car, and around the "NO" if it 
does not. Be sure to answer all questions. 

ieee locs- your tam ly ownymore than) one car?.....1.<..s-s+eseee++se0es No 

eam DOecsHyour lamilyenave a garage or’ carport?......s++c.+esss. --.Les No 

eo Loe Lnesrathersots tiie family. go. LO nigh School?...s....)e6.eeLes) eNO 


- id the mother of this family go to high school?.............-ses No 


6) 

h 

pomevadethe father of thie family go to university?...............%es -No 
Gwe Dadsthe mother of this family go to university?........«.....-xes No 
(mes mule homo mOCSKRINa VOUT NOME? cece cc clea cetse cs cclce se cede seis el CSULNO 
8. Do you have a combination stereo unit in your home?...........Yes No 
9. Is there a piano or an electric organ in your home?..........eres No 
Tel GmUNeresa mCOLODeT VEIN VOUT NOME’. ccesccc ccc cess sess cvlssicecsselCG NO 


dieelodseyour family get. a daily newspaper. ....cuscesvcesccesscestes, No 


12. Does the child who brought this home have his (her) 
OWNEPOOMBS DBTOME Scnsttreuers stesusiorerostacioncielene.stesitersie teeters cLes. No 


I mEDOMY CUMOWIEY OUP NOME sclclae cece + ses seins ses 4 ss 00 eee 0s oe cles wins) COMING 
14. Is there an encyclopedia in your home?..... SOC aie aes ..-Yes No 
15. Are there more than 100 books in your home?.......... sls cise sie LCS NO 


(eg: h shelves: 3 feet long) 


16. Does either parent in this home make regular use of the 
1A EAs baa ge pe Ob U OOOn DOGO 00 CO UDU ONI> 06 OnOonc 7 oqcs cen do Naas! No 


17. Do you subscribe to one or more of the following magazines?...Yes No 
A. Time B. Newsweek C. Saturday Night 
D. Macleans E. Reader's Digest 

18. Does your family leave town each year for a holiday?....... ~».4eS No 


19. Do you belong to any club where you have to pay fees?.........Yes No 


20. Does the mother of this family belong to any clubs or 
organizations such as study, church, art or social clubs?.....Yes No 


21. Does the father of this family belong to any such clubs 
OVEOUPINIZAULONEt.. selamiey sere tle w i cicd ses ciclet ice vcs s0 scieseeite ook 05 | NO 


22. Has the child who brought this home ever had lessons in music, 
dancing, art, swimming, etc. outside of school?...............Yes No 
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ADMINISTRATION OF THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
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FAST-COSENS AUDITORY DISCRIMINATION TEST 


Practice Items 

1. wide ride 

2. thimble thimble 
3. zip gyp 
We fel¥egsely 
5. nice knife 
6 


paint faint 


Practice Items on Tape 


ve rackserat 
2. bag bag 
Cup Cut 
wide wide 


slimmer slinger 


OV Ute ~ 


. lung rung 
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ADMINISTRATION OF THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


(Fast, 1968:175-183) 


1. Each child was tested individually. 

2. Hach child faced the experimenter. 

Following are the directions for administering the test. 

Today we are going to play a game with words. In order to play 
this game, I will give you two words at a time, and you are to tell me 
if the words are the same or different. If I say the word twice, that 
is, if the second word is exactly the same as the first word, I want you 
to keep your hands on your lap - like this, (demonstrate for the child). 
If the words are different, that is, if you hear a change and the second 
word does not sound exactly like the first one, put your hand up - like 
this, (demonstrate for the child). Sometimes the words will rhyme, but 
they are not exactly the same. 

Listen! I will give you two words and you are to tell me if they 
are the same or different, "wide", "ride". Are those the same or are 
they different? Show me! Yes, you are right, - the two words are 
different, so you lift up your hand. 

Now let us try a few word pairs for practice, to make sure that 
you know how to play the game. (Give the examinee the practice items 
coe Appendixnet es Part. LL). 

If after the practice items, a child still had trouble understanding 
the directions or the concept of 'same' and 'diffference', additional 
practice items were given. 

If the examinee understood the task, the test was ready to proceed. 

I am going to switch on the tape recorder and see if you can play 


this game by listening to the words on the tape. Remember, if the words 
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16h 
sound the same, you keep your hands on your lap. If the words sound 
different, you put your hand up high. All right! Are you ready? 
Listen carefully! Two word-pairs were then played on the tape, "rack - 
rat, and bag - bag." The children were then asked to respond to these 
two word-pairs. If no difficulty was observed by the investigator, the 
test was ready to proceed. 

The tape was again started, and the next four word-pairs (the rest 
of the practice items) were voiced on the tape, but not recorded by the 
investigator. This was to permit the examinee to get used to the rate 
and the intervals between word-pairs as presented on the tape recording. 

Appendix A, Part II consists of the Test items which were presented 


to each student. 
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THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


witch wish 

cap cap 

bug bug 
pleasure pledger 
eho rie chin 

seed seed 

ring wing 

first thirst 
volt bolt 
harsh harsh 
shake shake 
Sheep cheap 
reshine reshing 
Sink sink 

lease leash 


gaze gaze 


red red 
hash hatch 
wed wed 


dare dare 
sheet sheet 
pie thigh 
raging raging 
peeve peeve 
slim sling 


brimming brimming 


Die 
28. 
29. 
30. 
Sly 
Bee 
33. 
3h. 
35. 
36. 
37. 
otele 
oo. 


nice nice 

leap weep 

breed breathe 
wife wife 

bad bag 

thatch thatch 
shape shape 
had has 

region reason 
mess mess 
cherry sherry 
lath lash 

by by 

thine vine 
tenth tenth 
switches swishes 
wishing wishing 
chains change 
Swimming swinging 
swim swim 

elect erect 

led led 

boat boat 

robe rode 

clove clove 


rocking rotting 
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ONE WAY ANOVA 


Variable 1 Total Score on the Fast-Cosens Auditory Discrimination Test (266) 


Group Number Mean Variance 5.Dev. 
1 ho. 223.9000 17.0513 20.218 
2] ho. 231.2750 29h. 2307 173532 
3 ho. 239.2750 156.872 12.5095 
h O. 23.500 78. 38)6 8.8535 

Total 160. 23h.4750 287.0156 16.915 


Homogenity of Variance Test CHISQ = 28.2570 Probability = 0.0000 


Analysis of Variance 


Source Ss MS DF F P 
Groups 0.90250000E O 3008. 33 oe eye 0.000003 
Error 0.36898000E 05 236.53 156. 
Probability Matrix for Scheffe Multiple Comparison of Means 
1 2 3 yy 
1 1.0000 0.2081 0.0003 0.0000 
2 0.2081 1.0000 0.187 0.0071 
3 0.0003 0.187 1.0000 0.6888 
hy 0.0000 0.0071 0.6888 1.0000 
Variable 2 Stop-Stop Contrasts (2h) 
Group Number Mean Variance S.Dev 
1 ho. 18.3000 1.4210 Bao 
2 ho. 19.97.500 13.47h4 3.6707 
5 0. 20.5000 Os lGs 2.9000 
h ho. 20.5750 6.6612 2.5809 
Total 160. aoa /euils) 11.3083 3.3628 


Homogenity of Variance Test CHISQ = 7.7681 Probability = 0.0511 


Analysis of Variance 


Source Ss MS DF F P 
Groups 0.13366)06E 03 Wh.55 Bi 4.15 0.007351 
Error 0.16756797E Ob On 156. 


Probability Matrix for Scheffé Multiple Comparison of Means 


a 2 3 mM 
1 1.0000 0.27h9 0.0322 0.02)6 
2 0.27h9 1.0000 0.7898 0.7372 
3 0.0322 0.7898 1.0000 0.9997 
h 0.026 On7372 0.9997 1.0000 
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Variable 3 Nasal-Nasal Contrasts (11) 


19% 


Group Number Mean Variance 5.Dev. 
1 0. 8.3750 3.1635 1.7786 
2 ho. 8.7500 3.5769 1.8913 
3 ho. 9.1500 370231 1.7387 
hh ho. 9.8750 1L.4h55 1.2023 
Total 160. 9.1125 3.079 1.7535 


Homogenity of Variance Test CHISQ = 8.5189 Probability = 0.036) 


Analysis of Variance 


Source Shs) MS DF F P 
Groups O.5)82)219E 02 18.27 3. 6.52 0.000355 
Error 0.4371523LE 03 2.80 156. 
Probability Matrix for Scheffé Multiple Comparison of Means 
al 2 5 yy 
y 1.0000 0.800) 0.07 0.0016 
2 0.800) 1.0000 0.32h7 0.0319 
3 0.0447 0.327 1.0000 0.7320 
4 0.0016 0.0319 0.7320 1.0000 
Variable ) Semivowel-Lateral Contrasts (8) 
Group Number Mean Variance S.Dev 
iL ho. 6.8750 1.1891 1.0905 
2 Oo. 7.0500 1.3821 1.1756 
3 ho. 755000 O.,any 0.8473 
hy ho. 7.6250 0.329 0.5856 
Total 160. 7.2625 0.9811 0.9905 


Homogenity of Variance Test CHISQ = 20.0192 Probability = 0.0002 


Analysis of Variance 


Source ss MS DRS F P 
Groups 0.15324219E 02 Bill. ce 5.63 0.001097 
Error O.1165234E 03 0.91 156. 
Probability Matrix for Scheffé Multiple Comparison of Means 
1 2 3 4 
1.0000 0.8790 0.038) 0.0075 
2 0.8790 1.0000 0.2203 0.0676 
3 0.038) 0.2203 1.0000 0.9514 
4 0.0075 0.0676 0,951 1.0000 
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Variable 5 Fricative-Fricative Contrasts (8) 


Group 


FwrnrH 


Total 


Number 


Mean 


38. 7000 
41.3750 
3 .6000 
ld. 1250 
41.9500 


Variance 


32.3697 
Mobs rite 
7.0176 
ey delag 
20.0979 


5.Dev. 


5.689), 
). 3067 
2.691 
2.3879 
4831 


Homogenity of Variance Test CHISQ = 37.871 Probability = 0.0000 


Analysis of Variance 


Source SS MS DF F P 
Groups 0.73381250E 03 2).60 3. 15.38 0.000001 
Error 0.2)818125E Oh 15.91 156. 


Probability Matrix for Scheffe Multiple Comparison of Means 


PERE ototadslelels eel eee elena erele) 6¢1.0\ 6) 0) 0) pe) ©0616) 681-0 (9.016 © 6) 010 (0.101910) @ 8:00) (0''8)'6, 6: (0,9 10\10) 0.010: 0.188 (9 0.088.018 8.18040 


Variable 6 Affricate-Fricative Contrasts (16) 


Group 
dL 
2 
3 


4 
Total 


Number 


Mean 


13.5750 
1),.0000 
1h. 7250 
15.2000 
1.3750 


PHP NPD 
On 
ON 
ee) 
\O 


Homogenity of Variance Test CHISQ = 19.727 Probability = 0.0002 


Analysis of Variance 


Source SS MS DF Fr P 
Groups 0.63343750E 02 21.11 3 6.03 0.000655 
Error 0.5)615625E 03 3.50 156. 


Probability Matrix for Scheffe Multiple Comparison of Means 


" 2 3 \ 
7 1.0000 0.7936 0.0602 0.002) 
2 0.7936 1.0000 0.391 0.052 
3 0.0602 0.3941 1.0000 0.7320 
h 0.002), 0.0452 D weew 1.0000 
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Variable 7 Stop-Fricative Contrasts (23) 


Group 


Number Mean Variance S.Dev. 

i HO. 19.3000 7.1390 2.6719 

2 ho. 20.6750 6.585 2.5660 

5 ho. 21.6000 1.9390 1.3925 

h ho. 21.5000 1.1282 1.0622 
Total 160. 20.7687 h. 909 2.2228 


Homogenity of Variance 


Analysis of Variance 


Source 5S MS DF F P 
Groups 0.13568750E 03 45.23 3. 10.78 0.000005 
Error 0.6581250E 03 NT20 156. 
Probability Matrix for Scheffé Multiple Comparison of Means 
al 2 3 h 
1 1.0000 0.0323 0.0000 0.0001 
2 0.0323 1.0000 0.2575 0.3589 
3 0.0000 0.2575 1.0000 0.9973 
hh 0.0001 0.3589 0.9973 1.0000 
Variable 8 Semivowel-Semivowel Contrasts (3) 
Group Number Mean Variance 5.Dev 
a ho. 2.000 0.1000 0.6325 
2 hO. 2.5000 0.561 0.7511 
3 ho. 2.7000 0.3180 0.5639 
h ho. 2.8000 0.161 0.051 
Total 160. 2.6000 0.3775 0.61h) 


Homogenity of Variance 


Analysis of Variance 


Test CHISQ = 2.608 Probability = 0.0000 


Test CHISQ = 1.3682 Probability = 0.002) 


Source SS MS DF F P 
Groups 0.39997559E Ol 3B 2 3169 0.013333 
Error 0.5600391E 02 0.36 156. 
Probability Matrix for Scheffé Multiple Comparison of Means 
1 2 3 4 
ch 1.0000 0.9069 0.1780 0.035 
2 0.9069 1.0000 GO. 5322 0.1780 
3 0.1780 0.5311 1.0000 0.9069 
4 0.0345 0.1780 0.9069 1.0000 





vott.2 aban PrsV nse 
ersd.s 4 is gE , er 
S 823 78.08 : 
aSRE .. ORES... . ; 
$980. Sbsris 0002 . L$ \. 
8888.5 ROI -4! 18aT 0S : a, 
0000.0 = itidedort 8qi8.Si's ‘$2tH) Jeet aii A 


Yo eteetiia 

q t pie eM i “uae 
200000, 0 8F OL .£ + £184 €0 gosyedeer.o- aie 
et OS 41 e Geo torr! 


anseM to soebrsqmo) ofqtt ti SYYeroe tot MEeM YEtidedort = — 


ae E S it 
f000.0 0000.0 ese0,0 000. . Z 
QBeE .0 27eS.0 0000.1 :0 . 
ETER.O 0000.1 2728.0 0000.0 E A 
0000... ETLR.O R82E .0 1000.0 ; 






(£) st¢esténod fowovlms@-[ewovinee 8 teats 


.vad.2 eons its¥ nsoM redmoK 

eSES.0 Oddi LO COO) ..$ 0 

£rey.0 fld2.0 QG02.$ : 

REd2.0 OBLE .0 oooT.S 

£20)! .0 Por .0 43 me = 

ifs .0 eyye.0 0008 .$ : 
a 


(s00.0 = ‘sittdadein BBE ir = © paTHO eer a i 


q 1 | | = = i 





200 


Variable 9 Voiceless Sound Contrasts (67) 


Group Number Mean Variance S.Dev. 
1 Or 55.5750 55.7901 7.4693 
2 ho. 59.1500 41.0048 6.035 
3 ho. 61.7500 17.6795 207 
h ho. 62.2750 10.2580 3.2028 
Total Al(e'0\. 59.6875 SMa 6.1188 


Homogenity of Variance Test CHISQ = 31.7866 Probability = 0.0000 


Analysis of Variance 


Source Shs) MS DF F P 
Groups 0.11260000E 0) 375.33 3, 12.0), 0.000003 
Error 0.4864)375E Oh Sul ils! 156. 


Probability Matrix for Scheffé Multiple Comparison of Means 


i 2 3 h 

t 1.0000 0.057 0.0000 0.0000 
2 0.057 1.0000 Gr2816 0.101 
B 0.0000 0.2318 1.0000 0.9812 
hh 0.0000 0.10) 0.9812 1.0000 
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Variable 10 Voiced Sound Contrasts (66) 


Group 


al, 
2 
3 


E 


Tous 


Number 


Mean 


51.9500 
5h.9500 


58.3250 


59.250 
56.1625 


Variance 


6.4599 
57.2292 
33.065 
1h. 2532 
ho. 82h5 
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Homogenity of Variance Test CHISQ = 23.3900 Probability = 0.0000 


Analysis of Variance 


Source SS MS DF FE: “P 
Groups 0.13813125E Oh 60. li 3 10.90 0.000005 
Error 0.65905000E Ok 2.25 156. 


Probability Matrix for Scheffé Multiple Comparison of Means. 
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Variable 11 Initial Sound Contrasts (39) 


Group Number Mean Variance 
1 ho. 31.8000 17.2932 
2 ho. 33.7250 11333h 
3 ho. 35.1500 722001. 
h ho. 35.6000 6573 

Total 160. 3h,.0687 12.067 


S.Dev. 


4.1585 
3.3665 
2.688 
2.1581 
3.734 


Homogenity of Variance Test CHISQ = 18.0411 Probability = 0.000h 


Analysis of Variance 


Source 9S MS DF F 
Groups 0.35112500E 03 1a Ol Be 11.56 
Error 0.15791875E Ol 10242 156. 


Probability Matrix for Scheffé Multiple Comparison of Means 


al 2 3 

a 1.0000 0.0665 0.0001 
2 0.0665 1.0000 0.263 
3 0.0001 0.263 1.0000 
hh 0.0000 0.0780 0.901 
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Variable 12 Medial Sound Contrasts (33) 


Group Number Mean Variance 
1 ho. 27.8500 15.3622 
2 ho. 28.500 17.6901 
3 ho. 30.9750 5 LOO 
bh Oo. 31.000 2.5030 

Total 160. 29.6687 12.4343 


Homogenity of Variance Test CHISQ = 1.2756 Probability = 0.0000 


Analysis of Variance 


Source 


Groups 


Probability Matrix for Scheffé Multiple Comparison of Means 


SS 


0.37987500E 03 
Error 0.16096250E Oh 


MS 


126.62 
10.32 
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Variable 13 Final Sound Contrasts 


Group 
ul 
2 
3 


mn 
Total 


Number 


Mean 


47.8750 
41.9250 
53.9500 
Sh.7000 
52.1125 


(61) 


Variance 


70.8301 
48.1763 
27.6394 
16.3189 
6.7388 


202 


S.Dev. 


8.4161 
6.909 
5.2573 
4.0397 
6.8366 


Homogenity of Variance Test CHISQ = 22.4670 Probability = 0.0001 


Analysis of Variance 
Source SS MS DF F P 


Groups 0.1122)3758 Oh 374.15 


S. 9.18 0.000015 
Error 0.63555625E Ok o.7h a5G: 


be 
Probability Matrix for Scheffe Multiple Comparison of Means 


u 2 3 4 
i 1.0000 0.0),86 0.0006 0.0001 
2 0.0),86 1.0000 0.5710 0.2901 
3 0.0006 0.5710 1.0000 0.963 
y 0.0001 0.2901 0.963 1.0000 
Variable 1) Like Word-Pairs (133) 
Group Number Mean Variance S.Dev. 
il ho. 116.3750 101.2660 10.0631 
2 ho. ahi Ase 61.690 7.8517 
3 0. 119.2000 41.8702 6.1707 
mm 0. 1217500 3.6026 5.882) 
Total 160. 118.6250 62.6563 7.9156 
Homogenity of fewaenyee Test CHISQ = 13.86 Probability = 0.0037 
Analysis of Variance 
Source SS MS DF F F 
Groups 0.68900000E 03 229.67 Se 3.8) 0.01098) 
Error 0.93370000E oh 59.85 156. 
Probability Matrix for Scheffe Multiple Comparison of Means 
1 2 3 h 
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Variable 15 Unlike Word-Pairs (133) 


Group Number 
al ho. 
2 ho. 
3 ho. 
h ho. 

Total! 160. 


Mean 


107.5250 
11). 1000 
120.0750 
121.7000 
115.8500 


Variance 


225.220 
180.772) 
87.8798 
hO.1266 
161.2656 
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S.Dev. 


15.0081 
13. 4h52 
9. 37h 
6.336 
12.6990 


Homogenity of Variance Test CHISQ = 30.641 Probability = 0.0000 


Analysis of Variance 


Source Ss MS DF F 
Groups O.49770000E Ok 1659.00 35 12.3 
Error 0.20826000E 05 133.50 156. 


Probability Matrix for Scheffé Multiple Comparison of Means 


al 2 3 

1 1.0000 0.0951 0.0001 
2 0.0951 1.0000 0.1527 
3 0.0001 0.1527 1.0000 
h 0.0000 0.0376 0.910 
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